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great length, 521 feet 6 mches, of the ship made it necessary to build the ram bow above one of the navy yard streets and railroad tracks, upon a special! stee)-ana-timber bridge as shown above. 
weight of the huge ship is 9,000 tons; at sea she will weigh 21,825 tons, 


The Jaunch in 


y E. Mueller THE “FLORIDA” READY FOR LAUNCHING AT THE BROOKLYN NAVY YARD.—({See page 374.] 
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THE AEROPLANE AND THE DIRIGIBLE 


ill the hi ry of mechanical achievement it 





would be difficult to find a parallel to the e 
and audacity v 


lifted the art 


elligence 


a few men, in as few years, have 


of fiying from the dreamland of the impractical en 
husiast into the world of brilliant accomplishment 
it was not Bo ve long since that a scientist of world 
wide reputation attempted to prove that because of 


ertain fundamental principles, the art of flight by 


means of heavier-than-air machines was not com 
mercially practicabl Nevertheless, within a period 
of considerably less than a year, more than one avi 
ator has flown at a speed of over forty-seven miles 
an hour; anothe has covered a distance of 144 miles 
in a continuous flight of four and a quarter hours; a 
third has flown across the English Channel; and a 
fourth, Paulhar the most distinguished aviator of 
rem all, has seared nearly a mile into the ai! ind 
final! has urpassed even that feat by flying from 
London Manchestet! covering a distance of 156 
mile vith but one stop for fuel, at an average speed 
of « r forty miles an hour 

The enificance of this really wonderful race be 
tween Paulhan, the Frenchman, and White, the Eng 
lishman apparent only when we consider some of 
the details which have been cabled to this side of the 
Atlanti That Paulhan should have won the $50,000 
prize in such superb style, at the very first trial, is a 
tribute both to his own skill in manipulation, and to 


the excellence of the Farman biplane with which the 


won; but to appreciate the full significance 


race was 
f the race, we must remember that both contestants, 
and particularly White, flew for a considerable stretch 
of the ourney at night time, and, what is of even 
wore tmportan that they did not hesitate to make 


in the darkness. No 
afforded that the 


which can be 


aseent and the descent 


tronger evidence than this could be 


aeroplane is an instrument of precision 


I 


relied upon to answer with certainty to the control 


ling hand of the operator 

There is something strongly suges ve of bird 
flight in the description of the manner in wi I 
of the contestants, after leaving the ground, swept 
through the air in a wide circle in order to get the 


land and the proper direction of flight, or to 
from which he had been driven 


ay of the 


pick up again a course 





by the wind But certainly the most difficult feat of 
all was th of making a landing at night time, in a 
ocality with which the aviator was quite una 
quainted, and where he had to make a wide detour 


suitable stretch of unobstructed surface 


ooking for a 
mn which to aiight 
Last year, in commenting upon the status of the art 


pointed out that the one last obstacle 


before flight could be reckoned among 
that of 


of flying. we 
be overcome 


be practical achievements, was successful 


tarting and alighting upon the average surface which 


would be encountered in cross-country flying, and per 





forming these fea with certainty in a breeze of or 
dinar atrengtl The  London-to-Manchester race 
would certainly seem to prove that this important 
tage in the development of human flight has been 
T d ! uccessfully passed 

ong ntrast to these achievements of the 
i t es of disasters to airships, culmin 
tine ir recking of the huge dirigibl Zeppelin 
j ' p du e the last few weeks 
be perfectly stable 

Vay agall 
te ind 


Scientific American 


act that, whenever these huge and delicate fabrics 


are in contact with, the ground, they are 


n imminent danger of destruetéon In this respect 
they are in the same class as the ocean steamship 
hose captain cares little what winds may blow, when 
once he is well clear of the land’ with everywhere 
dee] water below his keel; but whose anxieties in 
rease in proportion as the water shoals, and the ves 
é again approaches the coast line 

The peril of the dirigible lies in its huge bulk and 
the great area which it exposes to the pressure of 


the wind These elements, it is true, are not a source 
of so much danger when once the craft is well clear 
of the earth and has abundance of what the navi 
gator would call “sea room” in which to maneuver; 


but when it comes to the question of making a land 


ng, and so long as the airship is upon the surface 


of the ground in an unprotected position, as she must 
disablement, and 
present We all 


wind 


dangers of 


frequently be, the 


eeds 


en of complete disaster, are ever 


remember how the accumulated pressure of the 


on the French airship “Patrie”’ tore it loose from the 


diet vho were frantically endeavoring to hold it 
I arth, and carried it over the English Char 
nel and across Ireland, to be Jost in the ocean beyond 
So too, in this later disaster, the “Zeppelin,” during 


in enforced landing, was caught in an increasing 


nd in which it was only a question of time before 


ssure roved too strong for the 


the pre company 


of infantry that was endeavoring to hold the airship 


in place 


Wind 


figures rhe 


pressure on large structures runs ip to enor 


designers of bridges make provi- 


mous 
maximum of thirty 


foot of 


sion for a pressure pounds on 


every square surface If we apply this unit 


“Zeppelin,” we 
total length of 446 
feet, 


of pressure to the find that on a plane 


surface represented by the feet 


and the diameter of about 40 plus the area of 


would amount to 
that the effective 
shape of the gas bag 


the cars 


rudders, etc., the pressure 


about 2 admit 


50 tons; and if we 


pressure due to the circular 


would be only about one-half of this, there would 


still be a strain of 125 tons upon the guy ropes, et¢ 


by which the machine was held in 
if we include the 


the third or fourth 


position. 


Lake Constance disasters, this is 


wrecking of a Zeppelin dirigible 


by its being dashed to pieces in stormy weather after 


making a landing, and the moral is, that these 


ships of the air should remain as far as possible per 


manently afloat, tying up, when they wish to make a 


stop, to lofty stee 


they must 
make fast 


believe, is the 


mooring towers, which 
they 


This, we 


approach end on, and to which must 


from the bow 


Zeppelin 


certs 


yy cables 


plan which himself proposes to follow; and 


it would eem to be the 


offers 


only arrangement 


that securit igainst absolute 


shipwreck 


THE DECLINE OF THE UNIVERSITY IN SCIENTIFIC 
R=SEARCH. 


many valuable discoveries and researches 


™~ ) 


ire now due to scientific institutions under 


government control or founded and support- 
ed by private munificence for specific pur- 
poses that the question arises Is it not to such 


agencies rather than to the universities and colleges 
that we must look for the most active progress in 
future original scientific investigation? 


Not only are these institutions for special _ re- 


search freed from the duty and cares of teaching, 
but, what is of greater importance, their organiza- 
tion and equipment are generally far more efficient 


Every possible assistance is rendered to the individual 


and he in selected for 
facili- 
adequate 


nvestigator turn is carefully 


roficiency and promise, and with ample 


R t g und with an 


supplied 


work systematically along 


from 


salary, he is expected to 


certain definite lines with entire freedom finan- 


cial or administrative concern 
At the head of these institutions there are usually 


directors who are men not only of eminence in their 


special science, but competent to organize and con 
duct campaigns of scientific research, which may 
include a number of workers often in widely different 
fields, yet all engaged in studies merging into one 


Each worker receives full credit 


contribution, 


cefinite scheme 
solution of 
undertaken with all 
co-operation char- 
industrial 
sacrifice 


for his particular and the 


complex problems is 
of organization 
best 


great and 


the efficiency and 


acteristic of the and most modern 


and commercial practice. Yet there is no 

of the true scientific spirit, and the only elements 
of the commercial world that are applied are econ- 
omy of effort and resource, efficiency of organization, 
and adequate capital and plant to push to a satis- 
factory utcome any particular project or class of 


investigation 
investiga- 
establish- 


attracted 
scientific 


These conditions have many 


tors of reputation, and in such 
laboratories of the Carnegie 


the Rockefeller 
laboratories 


ments as the various 


Institution of Washington Institute 
for Medical and the 


f manufacturers’ associations and 


Research research 


large corporations, 


May 


not to mention those conducted under government 


auspices, much scientific work of the highest grade 
is done One might refer to various foundations 
for the study of tuberculosis, cancer, and tropical 


diseases 


to national physical and testing laboratories 


and bureaus of weights and measures, to astrono- 
mical observatories and biological stations, to mu- 
seums and meteorological observatories In nearly 
every case there would be found an interesting rec- 
ord of scientific activity This work is of an orig- 


inal character and is often important both to science 


and in its application to the everyday affairs of hu- 
manity 
With 


special r 


this ever increasing efficiency on the part of 


institutions, we are brought face to 
fact that no 


universities 


search 
face with the American col- 


various 


longer are 
scientific 
position to 


leges and with their 


schools and laboratories in as good a 


forward scientific research as of old. In a few 


cases 


there are special endowments which support observa- 


tories, laboratories or clinics, where there is but slight 


interference from governing boards and administra- 


tions, but American univer 


sity is not always able to supply the material facil 


speaking generally, the 


ities for modern research, nor is its organization 


such as to make its prosecution possible under con 


extended is 
that its 


ditions of For so 
the work of the 


cover, at 


economic efficiency 


great American university 


departments least in theory, an inconceiv- 


ably wide range of knowledge and subjects, and for 
their support appropriations none too large must 
be granted by administrations and governing boards 
without any exact and special knowledge of their 
comparative needs or the merits of their work. 


W here 
can 


even the lay trustees of a special institution 


pass understandingly on the plans, projects and 


with its well de- 


the governors of a university, overwhelmed 


budgets of such an 
fined field 
by the intricacy of the situation, as well as by its mag- 
nitude, 
propriations to 


organization, 


usually of averaging their ap- 
than of 


merits 


adopt a 
different 


policy 
departments rather 
responsibility of passing on the 
work. 

But important as are material 
this is by no 


assuming the 


or urgency of their 


support and facili 


modern research, means the 


most serious question; for the man of 


ties to 
only or genius 


triumphs eventually over the difficulties due to their 


absence So extended have American universities 
recently become, both in scope and number of stu 
dents, that members of their faculties are compelled 
not merely to give an unduly large amount of in- 
struction along lines once considered fundamental, 


allied 
painstaking 


offer courses in special or 
involving no small 
keen is the 
number of courses offered 
that an 


from his 


addition t 


but in 
amount of 
competition on the in 


branches 
preparation. So 
tellectual side, and in the 


and in the desire for large registration, 


executive head of the university demands 
advance or 


teaching, be it 


taff, as a condition of salary promo- 


tion, the greatest possible amount of 
congenial or not. Under such conditions it is not 
difficult to see that the time and inclination for 


by a scien- 
may be 


modern 


special investigation and research young 


tist occupying a university chair seriously 


intricate is uni- 
administration, 
required an ever-in- 
compiling 
information 


Furthermore, so 
even 


curtailed 


versity mechanism and minor 


that 
creasing 


there is 
labor in the 


from a _ professor 
clerical 


records, 


amount of 


of statisiical and other and 


about students and departmental activities, accord- 
ing to the exactions of the educational machinery, 
which to-day is apt to imitate cemmercial forms 
rather than commercial efficiency and economy of 
effort Thus, in the misunderstanding of the pro- 


of his time, a partial 


relatively 


fessor’s function and misuse 
poor 
make 
This 


trustees in 


explanation may be found for the 
that 
in comparison 
condition, university 
America tell us, can be 
and further 
chairs and laboratories; but it 
question whether such funds are not more productive 
from edu- 


showing American professors of science 


with their European colleagues. 


presidents and 


remedied by the provision 


of great endowments for research 
open 


now seems an 


when applied to special institutions apart 
cational machinery. It must not be understood that 
the training of young men for scientific research 


has experienced any slackening of effort in our unl- 
schools, for it is these men, 
who 


versities and technical 
stimulated as never before by their professors, 
scientific 


will bear forward the torch of progress. 
Education and original discovery seem destined in 
the future to be carried on by totally distinct or 


ganizations 
sina Se ; 
That the silver area in northern Ontario is co! 
discove! of 
on 


ally being widened is evidenced by the 


native metal about fifty miles west of Cochran 





the Grand Trunk Pacific. It is understcod that the 
discovery was made in blasting out a railway cut. 
When the news reached Cochrane, ty prospectors 

be- 


next morning and this number 
arrivals. 


started out the 


ing constantly augmented by fresh 
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AERONAUTICS. 

Mr. A. L. Pfitzner has been making successful flights 
with his novel monoplane (which was illustrated in 
our issue of February 12th) of late in various places. 
On April 15th he made three successful short flights at 
Buffalo Country Club, and in the fourth flight he 
ss the field at a high rate of speed, rising to 
a height of ten or twelve feet, when a gust of wind 
the machine and drove it to the ground with 
ereat force. The aviator was bruised and badly shaken 
up, and his machine was more or less seriously dam- 
aged. Despite his accident, Mr. Pfitzner has demon- 
strated that his novel sliding wing tips work well. 

Messrs. A. M. Herring and W. S. Burgess have been 
experimenting with the former's new biplane on Plum 
Island, opposite Newburyport, Mass. This new ma- 
chine, which was illustrated in our issue of March 
19th, has demonstrated that it can slide over the 
ground and rise from its single skid without the use 
of wheels. On April 17th, Mr. Herring made a short 
flight of about 250 yards. On the 21st he made three 
other flights, in the longest of which he covered about 
300 yards at a height of fifteen feet. The next day 
Mr. Greeley S. Curtis, while flying the machine at an 
estimated height of thirty feet, lost control of it. The 
biplane descended and struck the ground head on, 
fortunately in a soft meadow. It was badly smashed, 


the 
ran acre 


struck 


but the aviator was not injured. 

While aviation advances by leaps and bounds, aero- 
station has had several serious setbacks of late. To 
begin with, on April 3rd the German balloon “Pom- 
mern,” celebrated for having won the Bennett cup 
race in America in 1908, fell into the Baltic Sea and 
three of its four occupants—one, Herr Delbriick, a 
member of the Reichstag—were drowned. The next 
day Prof. Abegg, a well-known German chemist, was 
killed while making a landing; while on the 18th ulti- 
mo the balloon “Delitzsch” carrying four men burst 
during a thunder storm while at a height of several 
thousand feet, all its occupants being killed by the 
fall. It was at first supposed that the balloon was 
struck by lightning, but this was afterward found 
not to be the case. Emperor William, however, has 
had a thorough investigation made and is getting to- 
gether all the facts regarding the igniting of the gas 
in balloons by atmospheric electricity. 

As far as dirigible balloons are concerned, Germany, 
which for some time past has been in the lead with 
this form of air craft, has also suffered severely 
After making various cruises in the vicinity of Co- 
logne, the “Zeppelin II.” “Gross II.,” and “‘Parseval I.” 
airships flew from that city to Homburg on April 22nd 
and were reviewed by Emperor William. As a gale 
sprang up, the airships were moored at Homburg over 
night. As strong winds continued, the “Gross IT.” 
(which is a non-rigid dirigible) was deflated and 
shipped back by rail. The “Parseval” and “Zeppelin 
11.” attempted to make the return journey, but only 
the former was successful in accomplishing it. The 
“Zeppelin” lost gas and was forced to descend at Lim- 
burg, where it was moored again over night, and 
fully inflated in the morning. At noon a sudden 
squall of wind tore the huge dirigible from its moor- 
ings and it floated off without a crew. A half hour 
later it was driven to the ground at Weilburg. it 
fell beside a cliff and broke in two. The sudden de- 
molishment of this, the principal airship of the Ger- 
man fleet, has shown how precarious is the existence 
of these leviathans of the air. 


On April 21st Prof. John J. Montgomery, of Santa 
Clara College, Santa Clara, Cal., lectured before the 
Aeronautical Society in New York upon his aeroplane 
experiments. These were begun in 1883, and Prof. 
Montgomery met with no little success from the start. 
After first trying a flapping-wing machine, he next 
built a monoplane glider having wings 10 by 4%, feet in 
size, and patterned after the wings of a gull, i, e., witha 
downward curve in front. Upon running down hill 
with this first glider, he rose and glided 600 yards. He 
Steered and maintained equilibrium by leaning his 
hody to one side or the other. He next endeavored 
to secure better control, and to this end studied the 
birds closely. He was able to determine just how 
they warp their wings. Then he built several ma- 
chines with warpable wings resembling a fly’s wing 
in structure. He made scientific experiments upon the 
lifting power of curved surfaces; and he finally 
evolved a Langley-type warpable glider having curved 
Surfaces and a fired vertical tail (in conjunction with 
& movable horizontal tail) that worked splendidly, 
and that could be steered simply by warping the 
wings. This machine, piloted by Daniel Maloney, 
was cut loose from a balloon at heights of 1,000 to 
3,000 feet, and the aviator was able to pick a landing 
Place and alight wherever he pleased. Prof. Mont- 
fomery secured a U. S. patent (No. 831,173) on Sep- 
tember 18th, 1906, and in view of his practical demon- 
Stration of steering without the use of a vertical rud- 
der. it would seem that this rudder fs not as essential 
&s the Wright brothers claim. 
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ELECTRICITY. 

The Subway Telephone Construction Company of 
Chicago has promised to provide that city with a 
complete automatic telephone system by the first 
of June next year. At first it will cover only the 
business district, but later will be extended to the 
residential sections. 


Merchants in the South have awakened to the 
value of rural telephone lines, and are seeking to 
develop them, with a view to increasing their trade 
among the rural population. In certain sections they 
have made large contributions to aid the farmers 
in building their lines. 


The Weather Bureau has arranged to give daily 
weather forecasts by telephone to farmers in Texas. 
At noon each day rural subscribers are called up, 
and the weather forecast is announced to all simul- 
taneously. Subscribers, in towns and cities can ob- 
tain the weather’ forecast at any time of the day 
after 11 A. M. by calling up central. 


A writer in Physikalische Zeitschrift has been in- 
vestigating the frequency of electrical oscillations 
when a condenser is discharged through a spark 
gap. He finds that this depends to a large extent 
on the nature of the electrodes. For instance, a 
discharge between copper and silver electrodes would 
give a longer wave length than a spark between 
magnesium electrodes, and he comes to the conclu- 
sion that magnesium is the ‘most suitable metal for 
spark electrodes. 


A new system of jointing lead cables has been 
developed in England. It consists in placing a thin 
ribbon of pure tin between the surfaces that are to 
be joined, and then heating them with a blow lamp. 
The surfaces in the presence of the tin melt at a 
lower temperature than normal, and thus they are 
soldered together. The tin ribbon is treated with 
a composition to prevent oxidation during heating. 
Another system of jointing consists in the applica- 
tion of a mold over the cable. A piece of tin rib- 
bon is applied to the surfaces which ere to be joined, 
and then molten lead is poured into the mold. The 
flow is so directed as not to burn through the lead 
sheathing of the cable. 


The fourteen-year-old president of the Junior Wire- 
less Club of America appeared before the Senate 
Committee on Commerce last week to protest against 
the bill introduced by Senator Depew for regulating 
wireless telegraphy. The young president gave a 
very forcible argument in favor of amateur wireless 
telegraph operators, pointing out the fact that if the 
bill were passed it would check the inventive genius 
of some forty thousand experimenters. He also 
called attention to the fact that it would be impos- 
sible to enforce the bill without a veritable army of 
expert wireless telegraph engineers. The junior wire- 
less telegraphers claim that it is possible to cut out 
interference if the proper apparatus is used, and 
that the present attack on amateur wireless teleg- 
raphers is unwarranted. 


The Third Avenue Railroad Company of New York 
tried out last winter a gasoline-electric car on its 
crosstown lines. Now another type of car is being 
tried, and a comparison will be made of the two. 
The new car is a reconstructed horse car provided 
with Gould storage batteries and a pair of five horse- 
power motors. The battery is placed under the feats 
of the car, and has a rating of 420 ampere-hours at 
84 volts. It is made up of twenty-nine plates per 
cell, and there are forty-four cells at each side of 
the car. The gases that are generated by the bat- 
tery are carried off by a ventilating system and ex- 
haust under the rear platform. The car weighs only 
six tons fully loaded. It has been found to consume 
in actual service only 0.54 watt-hour per ton mile 
while maintaining a speed of six miles per hour 
with nine stops per mile. 


The steel hull of a vessel is rendered magnetic 
during construction by the hammering of the metal, 
and every steel vessel has to have its compass cor- 
rected to counteract its own magnetic lines of force. 
The magnetic influence is further complicated by the 
load carried by the vessel if this load is magnetic or 
capable of being magnetized. The ore-carrying ves- 
sels of the Great Lakes experience great difficulty on 
this account, and the United States Hydrographic 
Bureau is endeavoring to teach pilots and captains 
of vessels plying in this trade how to check their 
course by means of the pelorus. The pelorus is an 
instrument similar to the sun dial, being provided 
with a gnomon and a graduated are on which a 


shadow of the gnomon is cast. The instrument is 
set in a north and south direction, as indicated by 
the compass, and then by noting the shadow on the 
graduated arc, it is possible to tell by comparison 
with tables, furnished by the government, just how 
far from the north and south position the gnomon 
really lies, thus showing the compass error. 
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SCIENCE. 

Prof. Adams, of the Mount Wilson Observatory, has 
been making a spectroscopic study of Halley's comet 
He finds the head to be surrounded by cyanogen gas 
and the tail be to composed of hydrocarbons. 


Sir Ernest Shackelton received a gold medal from 
the Geographical Society of Philadelphia at a dinner 
given in his honor on April 22nd. Among these who 
spoke in praise of Sir Ernest’s achievements were 
such famous Arctic explorers as Rear Admirai George 
Melville and Amos S. Bonsal. 


In an article published in Light, Mr. Robert &. Liv- 
ingston states that the first man to use gas in New York 
city was Mr. Samuel Legget, who lighted his house 
at No. 7 Cherry Street with it. The people kept at a 
respectful distance from the house, fearing an explos- 
ion. Newport, Rhode island, and Baltimore, Md., soon 
followed New York. 


Rev. George M. Zwack, 8S. J., secretary of the Philip 
pine Weather Bureau, has prepared, at the request of 
the insular government, a paper on “The Return of 
Halley’s Comet and Popular Apprehensions,” for dis- 
tribution throughout the islands, with the object of 
reassuring the natives, who, it is said, are already a 
prey to many wild rumors on this subject. 


The American Philosophical Society of Philadelphia 
has decided to assist in the movement for an expedi 
tion for south pole exploration. The project was urged 
in 1909, when the following scientific societies united 
in an appeal to Congress: The American Academy of 
Arts and Sciences, American Geographical ‘Society, 
California Academy of Sciences, New York Academy 
of Sciences, Franklin Institute, Geographical Society 
of Philadelphia, American Museum of Natural 
Sciences, Geological Society of America, Association 
of American Geographers, and the American Alpine 
Club. 

In a lecture delivered before the Royal Society of 
Naples, Prof. A. Piutti called attention to the discov- 
ery by Palmieri in 1881 of a characteristic line of 
helium in the flame spectrum obtained by heating in 
a flame “an amorphous, buttery substance of a yellow 
color which was found as a sublimate on the edge of 
a fumarole near the mouth of Vesuvius.” This is 
generally accepted as the first discovery of terrestrial 
helium, although Nasini and Andelini in 1906, on ex- 
amining the flame spectrum of a large number of vol 
canic incrustations, failed to recognize the presence ot 
helium in any of the specimens they examined under 
the condition described by Palmieri. 

The Express of London claims that anether word 
must be added to the dictionary of gardening. This 
is “Caloriculture,” the name of an entirely new sys- 
tem of horticulture, which has recently been inaugur. 
ated, and bids fair not only to replace the form of 
intensive culture of the French school, but to revolu- 
tionize the present system of fruit and vegetable fore 
ing. While it is nearly customary to look for extreme 
and favorable developments in the line of soi! culti- 
vation, through French means, to us in the United 
States, who have not the garden habit quite so 
strongly as obtains in France, it comes as a surprise 
that the inventor of the new method is a Briton, Dr. F. 
Alexander Barton, Feilow of the Royal Society. 


For the last year systematic excavations have been 
made at Ostia, the ancient harbor of Rome a. the 
mouth of the Tiber. The ruins of a large city, built 
probably by Hadrian over the old republican town, 
have been uncovered, Archwologists consider the dic 
coveries as important as those of Pompeli. Heretofore 
it has been believed that Ostia was founded by Ancus 
Martius, the fourth King of Rome, that it was de- 
stroyed by Marius during the civil wars, rebuilt dur- 
ing the republic, sank into insignificance, and was 
buried in the sand and deposited in the Tiber when 
Trajan built the new port and city of Portus. Instead 
of this it is now certain that Ostia not only continued 
to flourish under Hadrian, but that the old level was 
raised six feet and that the republican town served 
as the foundation for a model city with rectangular 
wide streets, temples, fora and squares. 


A case of extraordinary, if not unprecedented, hor! 
zontal temperature gradient is reported, on apparently 
trustworthy authority, in the Metecrologische Zeit- 
schrift for March, 1910. With a temperature ranging 
between 0 deg. and +2 deg. C. at Helsingfors, Finiand 
on November 18th, 1909, a temperature of 20 deg. to 24 
deg. C. was simultaneously recorded at a point only 
10 kilometers distant to the north; a difference of about 
20 deg. C. (68 deg. F.) in a distance of about 6 miles 
While the climate at Helsingfors is tempered by the 
Gulf of Finland, so remarkable a difference between 
the temperature there and in the immediate hinterland 
is inexplicable, especially as the two stations at which 
observations were made are of the same altitude. The 
strangest part of the story, however, remains to be told 
viz., that a little to the north of the place where the 
low temperature was reported the weather was aimost 
as warm as in Helsingfors! 
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Beet. NICE AVIATION MEET 


WITH DETAILS Ol 


THE 


tings which has 


t at Nice, from 
ustrations show 
nu this meeting 
iloted by Duray, 


while the one 


piloted by George 


accomplished 
one of these the 
d on the beach, 


spicious weather 


CROSS-COUNTRY 


Born 


RACE FOR THE 


The results of the first day’s flights in the various 


contests were as follows: 


biplane), 
(Farman 


(Farman 
Chavez 


Effimoff 
miles) 


Votal Distance Prize. 
130.716 kilometers (81.17 
biplane), 105.508 kilometers (65.52 miles) Van den 
(Farman biplane), kilometers (54.34 

Metrot (Voisin biplane), 15 kilometers (9.31 


87.508 


miles) 


miles) 


This competition was for the total distances flown 
in all flights made during the day by each competitor 
Prize, Without Effimoff 


Starting Passenger 


LONDON 


to Manchester, England 
for the prize of $50,000 offered three years ago by the 
London Daily Mail. On April 23rd Mr. Claude Gra- 
hame White, an Englishman, attempted the flight on 
his Farman biplane. 
Litchfield in 3 hours and 6 minutes, he quit battling 
with the violent 
his aeroplane was badly damaged by the wind while 
in its temporary shelter. It was taken apart and 
shipped back to London for repairs. 
ator Louis 


DAILY MAIL’S $50,000 PRIZE 


on the 27th and 28th ultimo, 


After covering the 115 miles to 


wind and the cold. The next day 


Meanwhile avi 
-aulhan visited London and entered the 
His Farman biplane arrived 
from April 27th, and 


race. 


France on 





One of tl prir | viating me¢ 
been held abroad thi year was tha 
April 15th to th lwo of our ill 
i n bi that participated |i 
The one in flight over the ea was p 

bad-t ton racing driver 
hich is shown on the beach was 
Chavez Chavez. on the i7th ultimo 
everal lon ghts above the sea In 
fuel gave out, and the machine lande 
shown rhe meet opened under au 
conditions, and some splendid flights 
were made on the opening day At 
one time in the afternoon four bi 
planes and a Biériot monoplane were 
all in Ul ir at the ime time Ef 
fimofl, Chay and Van den Born, all 
of whom flew Farman biplares made 

" nt flight Rougier alse 

made brilliant flight on one occasion 



















after working hard all day at Hen 
don, he got it assembled and soared 
aloft at 5:21 P. M., flying immedi- 
ately to Hampstead (5 miles from 
London) and crossing the starting 
line at 5:31 He had a map tied 
followed a 


to his waist, and he 

















the Var, and another time 
Metrot 


flew for half an hour on his Voisin 


crossing 
flying half a miiie out to sea 
biplane, and Oliesiagers made sev 
eral short flights tn his Blériot mono 


plane, which appeared to interest the 
spectators more than the biplanes on 
bird-like 


The English entrants in this meet, 


account of its appearance. 


Messrs. Rawlinson and Rolls, were 
tnfortunate The first named was 


unable to fly more than half way 


around the track the first day on ac- 
Darracqg 


count of trouble with his 


meter. which he was using on his 
Henry Farman biplane, while Mr. Ro 


his Wright biplane from England 























special train on the railway 1,000 
feet below 

Soon after Paulhan _ started, 
word was brought to White, who 
had completed the repairs to his 
machine and who was resting at his 
hotel 
to his aeroplane, he started at 6 
from Wormwood Scrubbs in pur- 


suit of Paulhan. But the latter had 


Rushing in an automobile 


29 








1, Chavez's wrecked Farman machine which dropped into the water when its fuel gave out, 2. Duray flying over 
the breakers in his Farman biplane, 3. A novel hydro-aeroplane fitted with a three-cylinder Anzani motor. 


lls did not receive 


The second day of the meet nearly all the aviators 
made excellent flights Herr Grade’s monoplane 
failed to arrty ind so he did not participate in the 
fligh Mfimoff made a flight of 80% miles, and Van 
den Born flew 40 mil Mr. Rawlinson made a dar- 
i flicht « While turning above the water, 

ached too closely by Effimoff, the result 

being t t h the l lane did not touch 
ch ott \ vlin tt 1. and was 
badiv damaged The KR | for 


faulty driving 


THE AVIATION MEET AT NICE, 


(Farman biplane), 80 meters (262.4 feet). 
With Passenger.—Effimoff, 
(175% pounds), 100 meters 


with 
(328 


Starting Prize, 
Prince Koudacheff 
feet). 

Prize for fastest circuit of the course, $400. Won by 
Effimoff, who flew 6 kilometers ( 
minutes 23 3/5 seconds—a rate of 35 miles an hour. 

In this aviation meet over a dozen aviators com- 
peted, and many other flights were made. 

The greatest sporting event that aviation has had 
thus far, as well as the chief demonstration of the 
aeroplane for the rapid trans 
was the race from London 


3.72 miles) in 6 


practicability of the 
portation of individuals, 


gained an hour’s flying time before 
darkness settled down, and he 
alighted at Litchfield at 8:10 just 
14 gallons of gasoline he 
entirely consumed. 
Northampton, after 


as the 

carried were 
White alighted at Roade, near 
a flight of 1 hour and 23 minutes in which he 
covered 60 miles. He started again at 2:54 A. M. 
and succeeded in getting within about 15 miles of 
Litchfield before Paulhan again resumed his journey. 
He flew over Weedon, Crick, and Rugby in the dark- 
ness, and alighted at Polesworth, nearly 100 miles 
hour's flight. Late in the 


from London, after an 

afternoon he flew 10 to 12 miles farther, but the race 
practically ended for him at Polesworth The condi- 
tions required the flight to be made within 24 hours 
and with not more than two stops en route. Pau/lan 


(Concluded on page 387.) 
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PECULIAR SPIRAL ARCH OF THE ESKIMO SNOW HOUSE. 
BY A. L. KROEBER, CURATOR OF ANTHROPOLOGY, UNIVERSITY OF 
CALIFORNIA, 

There is a type of dome that can be built without 
scaffolding and that requires a man to be immured 


the vault to insure proper construction. It is 


a 
within 
the invention and sole property of that most ingenious 
of savage races, the Eskimo, and contains several prin- 
ciples new to civilized architecture. 

There are four fundamental types of arch and dome, 
of which one is the Eskimo peculiarity. The simplest 
used, because least effective, is of the simple 
illustrated by, and to-day chiefly em- 


and least 
lean-to type 
ployed for, the house of cards. Next comes the false 
inverted-step arch, where each block or brick projects 
beyond the one below, and is held from toppling in 
by the weight of the material above and behind it. 
This type of gateway and chamber was invented inde- 
pendently by the architects of Agamemnon more than 
3.000 years ago in ancient Greece, and the precursors 
of the Aztecs in Mexico at nearly as early a period. 
This construction inherently demands a vast amount 
of backing, or fill, in proportion to the vault of the 
arch. It is feasible for a gate in a long wall, or for 
an underground hall or drain, but cannaqt 

stand alone, and is a false arch. A free por- 

tal. or a dome rising into the air, cannot be 


built on this principle, which is consequently 
but little employed to-day Our true arch 
embodies the third method, its essential fea- 
ture being the use of wedge-shaped blocks. 
When the last and central one of these pieces 
—the key-stone—is dropped into place the 
whole mass supports itself. The top cannot 
fall inward unless the supports are toppled 
outward. The primary thrust is therefore al- 
ways not in, but out, and buttressing of some 
Another inherent defect of 
this arch, though we are so accustomed to it 


sort is requisite. 


that we do not usually note the fact, is that 
until the key-stone is fitted into final position, 
a temporary structure must be ere¢ ted to hold 
up the parts already in place. The last type, 
the Eskimo vault, is a true dome, exerts no 
outward thrust, and requires no temporary 
seaffolding. It is also unique in that its ma- 
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Whether the type is practicable in other materials 
has been doubted. The unsurpassed lightness of snow 
is certainly a great advantage. In heavier materials 
strength would, however, compensate for increased 
stress of gravity, and good mortar should make up 





Plan view of partly built hut, showing how each block 
supports the next, 





e 


continuous spiral course. 





terial is not brick or stone, but snow 

The construction is used for the beehive- 
shaped winter houses of these so-called sav- 
ages, and 1s spiral In plan, as shown by the 
diagrams. A row of blocks is first laid on 
the ground in a circle—or more exactly a polygon. 
Each of these has a slightly slant top, and each thus 
raises its surface a little beyond the last, until when 
the circle is completed, the gap in height between 
the last and first blocks gives the thickness for the 
following courses. In these the upper and lower sur 
faces of each block are parallel, as in a brick, but the 
gradual upward trend given by the first course is of 
necessity maintained. 

In each successive round the snow-bricks are leaned 
inward more, by having their lower surfaces sliced off 
to a bevel. If set squarely end to end, they would 
before long lean inward so far that they would tum- 
ble. For this reason the end of the block last laid is 
cut at an angle. The next following block has the 
joining end slanted at the reverse angle. Thus it 
fits in behind the preceding, and is prevented by it 
from slipping inward, As the house 
grows, the circles become smaller, 








Section through Eskimo snow house. 


THE PECULIAR SPIRAL ARCH OF THE ESKIMO SNOW HOUSE. 


for the inward slipping tendency that weightier ma- 
terials would show. 

The greatest difficulty in working in stone would 
be encountered in shaping the separate pieces of ma- 
sonry. Owing to the spiral and leaning construction, 
no two blocks can be exactly alike in either shape or 
size, and in every succeeding course each block de- 
parts more and more from the right-angle in its pro- 
portions. To compute in advance exactly the proper 
angles for each piece, so as to insure true joints, 
would be a matter of much complex mathematical 
calculation. 

It might however be practicable, once the calcula- 
tions had been determined for a building of standard 
size, to draw up a table of the angles and dimensions 
required for each successive block. If the size of the 
structure were reduced or increased from the stand- 


Eskimo hut partly built. The snow blocks are laid in a 
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ard, each stone would only require to be diminished 
or enlarged by a fixed ratio. 

It would take our ablest engineers longer to plan 
such a dome than an Eskimo would need to build a 
village; but the resulting simplicity of construction, 
due to the inevitableness and simplicity of the prog 
ress of erection, without any temporary supports, but- 
tresses, or reinforcement, might more than compen- 
sate. 

The spirally ascending bevel-locking Eskimo dome 
is the only true vault any part or the whole of which 
will stand entirely by itself. 
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A GASOLINE MOTOR-DRIVEN EARTH-BORING MACHINE. 


BY WALTER LANGFORD, 


The details of construction and method of operation 
of a unique gasoline motor-driven earth-boring ma 
chine are shown in the accompanying illustration 
The device was recently designed in California by 
Charles L. Beltz, and the photograph represents it in 
working position in actual operation at Sacramento 
and near Selma, Cal. 

It is stated that with one of these machines about 
25 miles of holes were bored for use in fene- 
ing along the right-of-way of the Western 
*acific Railroad between Marysville and Oro- 
ville, Cal. These holes were bored under 
particularly trying conditions as the ground 
was gumbo land with the exception of a 
short stretch of marsh soil, and so hard and 
so dry that every bit of it had to be broken 
with pick and crowbar when dug by hand 
Part of it, in addition to the hard ground, 
had about 20 to 25 per cent small cobble, yet 
this labor-saving device bored through al! of 
it and did the work of from twelve to fifteen 
men 

Such a machine is of great value for bor- 
ing holes for posts, for numerous other uses 
for which shallow holes are required and 
for the purpose of lightening the labors of 
man. Experience shows that the harder the 
ground and the more difficult it is to work, 
the more earnestly a machine of this class 
is desired. 

This entirely new, unique and practical en 
gine-driven apparatus is a most remarkahbie 
device in its simplicity, and owing to its wide 
range of uses as a labor saver it stands un- 
surpassed. It will be seen that it is ex 
tremely simple, easily operated and entirely practical, 
and will be found a great economizer of time and 
money where post holes are to be dug, electric line, 
telegraph or telephone poles set, or where trees and 
vines are to be planted in holes uniform in size at 
top and bottom and of suitable diameter and depth. 

It is held to be practical for use everywhere, as by 
test the machine will work satisfactorily in either dry 
or wet soil or in any place where the machine can be 
driven, as it bores readily through hardpan and shale, 
soft sandstone and small cobble; and as it will bore 
at different angles and on either side or back of the 
truck, it will do equally good work whether on level 
ground, uneven ground or hillside. 

Near Reedley, Cal., a great number of holes 
were bored in very hard hardpan for large poles, the 
machine being particularly successful in this work be- 
cause the contrast between its effi- 
ciency and hand labor was s0 





until at last only an irregular po- 
lygonal opening is left. This is 
filled with a wedge-shaped block cut 
to shape. It is however not a key- 
stone, as the remainder of the 
structure supports itself. 

The blocks of firm snow are usu- 
ally dressed outside, and handed 
for placing to the man on the in- 
side. The last block he holds up 
with one hand, slices to shape with 
his ivory knife in the other, and 
drops into position. He is then 
entirely inclosed in the vault. Only 
after the house itself is entirely 
completed does he cut out the low 
door, which, to keep out the cold 
as much as possible, is only big 
enough to crawl through. A long, 
low tunnel is then built in front 
of the door, to break the force of 
the Arctic’s icy blasts. Even a 
Window is present. A small aper- 
ture is cut out over the door and 
filled with a pane of clear thin ice. 
All that 
chimney 


omitted is the flue or 
Whatever heat is pro- 
duced by the  seal-oil lamps is 
wanted inside, warmth being a 
more serious necessity in the cli- 











strongly marked. At Mendota, Cal. 
a record was made by one of these 
machines on large fence work in 
hard, dry earth, 90 holes being 
bored 33 feet apart and 30 inches 
deep in 60 consecutive minutes, the 
holes being 8 inches in diameter 

For use in boring smal! holes, a 
ertical engine of the double eylin- 
der type is utilized that develops 
7% horse-power. In boring holes 
for large poles a machine of this 
type is fitted with an 18-inch auger, 
effecting a depth of 6% feet. The 
power ig supplied in this case by a 
double cylinder gasoline engine of 
12-horse-power capacity 

This device is said to be inex- 
pensive to operate, as a man and a 
boy only are required for its efficient 
working, the boy to drive the team, 
and the man to manage the ™ma- 
chine. Its net earning capacity is 
said to be greater than that of a 
machine 
times as much. 


threshing costing five 
Its season of use 
fulness extends over the entire 
year, and in many instances in 
hard ground has done the work of 
fifteen men. 


It is maintained that in cold 








mate than ventilation or freedom 
from smoke 


WORKING POSITION OF EARTH-BORING MACHINE READY TO BORE A HOLE. 


countries where other farm werk 











npra " ! ing tl evere eason, post hole can 

e dug and f built during the winter i hi 
! hine l lapted to bortr through e, tre I 
are | : in i! and ke 

i stings il wh oitre grap 
vir yr iy ; ' ind derlaid with hard 
pan i hich ho purpo ire expensive to 
lig. this fort f ma ne ll do the work of making 
un openir ul for the t root ol 
the ‘ 

The pp ’ ind oring tower being on a r 
tata itform, on in easily adjust the machine 
to a he ' ther ide o it the ar of the machine 
Whe t} j ‘ na ™ tion to bore a hole, all 
that if ’ i to de » pull the feed clutch, and 
the r dro to the ground and begins work; when 
the auger loaded, b releasing the fecal clutch and 
pulling the } lutch in. the auger is hoisted cleat 
f i r iné il other position that may be 
ae Bed 

It ji f int t note that besides boring in the 
kinds of soil before mentioned the machine will bore 
in dry cla ir vamp land without any change of 
augel r b ! ground being ticky for it to 
work There no nece ity of stopping the machin 
to clean mud off tl auger, as the machine does that 
itnel 

If there i iT wcasion to bore a line of hole down 
the middi fa ll-traveled road it will do the work 
without difficulty \ mali type of earth-boring ma 
hine has been designed which will bore to a depth of 
1 feet and which equipped with two augers, 8 and 
] inches n diameter while a larger machine has 
been d eloped vhich will hole to a depth of 6 feet 
The latter fitted with three augers, 8, 12, and 16 
inc he ir liameter 

it is ited that no change of shaft or auger is re 
quired t make he depth indicated The time re 
quired to move from one hole to another and begin 
work in a fence line is from 15 to 25 seconds 

The feed pinion of the machine as well as the feed 
rack, drill shaft, gearing, and auger shaft are made 
of crucible and machinery steel so as to withstand a 
sudden impact. a vhen stopped by running against 
rocks, old post ind similar obstacles 

Chal belting 1 ised of the standard sprocket type 
and in «ase of a break can be easily replaced It will 
be eel hat this machine in boring does not scrape 
the earth but its it with chisel bits, which are 


quickly detachable, the entire set being changed in two 


minutes if d ired 

it reported that this machine has bored many 
holes 30 inche deep in hard ground in fifteen sec 
onds for each hole from the time the auger touches 
the ground, and it is hard ground indeed when the 
hole cannet be bored in a minute It has force feed 
and therefor ill the attendant has to do is to pull 
the lever and the machine does the work 

os ee - 
LAUNCH OF THE “FLORIDA.”’ 

On the morning of Thursday, May 12th, there will 
be launched at the Brooklyn Navy Yard the second of 
the two largest battleships yet built in the United 
States, th Florida The sister ship, the “Utah 


cember last took the water at Camden, 


N J from the building slips of the New York 
Shipbuilding Company, weighed about eight thousand 
ton The launching weight of the “Florida” will be 
about nine thousand tons, which is, in itself, a record 


f the “Flor 
and the work 


keel 


laid on March 9th of last year 


for an ent of this character The 


ah Was 


of construction has been carried on uninterruptedly 
under th upervision of Naval Constructor William 
J. Baxter, with Naval Constructor William G. Groes 


beck n charge 


In view of the 


immediately 


great importance of the ship, and 


the gratifying rapidity with which she has been built, 


preparations been made to render the ceremony 


nave 


of ‘aunching particularly brilliant Among the guests 





on the launching platforms will be President Taft, 
Secretary George Von. L. Meyer, Assistant Secretary 
jeekman Winthrop Albe \\ Gilchrist, Governor 
of Florida. with his staff; Admiral Dewey, and Rear 


Schroeder, Wainwright, Pot 


Admirals Evans, Sperry 


ter and lLuetze As the battleship fleet is now present 
blue 


ships will assist in giv 


and thousand 


ifficers of the 


at the vard hetween six seven 


jackets and the 


ing dignity to the event In agreement with the cus 


tom of having our ships christened by a representative 
named, the 


Flem- 


which they are 
Miss Elizabeth 


of the State or city after 


ceremony wiil be performed by 
ing of Jacksonville, Fla 
nstructor 


and employes of the Brook 


The naval 


lyn Navy Yard are to be congratulated on having, for 


th ‘ dt jemonstrated that they are capable 
of buliding h largest and most modern warships, 
not o1 it} vat but of the most thorough and 
durab! orkmal for it will be called to mind 
that from tl ve! vi there was launched on Sep 
temtl ’ 1904 fl ‘Connecticut which, 
althoug i ! han the Florida” (lese 
by about 6,000 t ne rt} the 
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argest vessel of her time in the United State navy 


and approximately a large as any vessel in the 


navies of the world It is a long step, however, from 
a 16.000-tor Connecticut to a ‘1 S2o-ton Florida 
and the Brooklyn Navy Yard hould receive full 
credit for the fact, that while eighteen and a half 
months elapsed from the laying of the keel to the 
launching of the Connecticut, it has taken only 


amount of work on 
built 


twenty-five 


fourteen months to do the same 


the big ship. The material has been into the 


hull at an average rate of about tons per 
hull 


spring. 


working day of eight hours. If all goes well, the 


and will be completed early next 


The date of the 


accessories 


completion of the machinery is some 


what uncertain, the recent reorganization of the navy 


yard having thrown the steam engineering shops 


omewhat out of their stride 
Florida,” 


sixty-five feet, her greater 


The greater length of the which exceeds 


the “Connecticut” by over 


beam of eleven feet four and a half inches, and her 
increased launching weight of many thousand tons 
necessitated, of course, a great enlargement and 
strengthening of the permanent and launching ways, 


ind severely taxed the capacity of the building slip 


Our front page illustration shows how the ram of the 


ship extends entirely across one of the streets of the 
yard and abuts against the wall of a building 

In spite of this fact, the stern of the vessel reaches 
bulkhead wall on the 


almost to the water front 


how, in order to secure 
20.75 knots, the 


fined out, as compared 


Just here it is well to notice 


the desired speed of lines of the ship 


have been with former battle 


ships The entrance of the “Florida” appears to be 


as fine as that of our armored cruisers At the same 


time, in order to secure good lifting power forward, 


when the driving into head seas, above the 


ship is 


water line the sections are flared out very rapidly, 


thus giving the ship a form which is not only buoyant 

and seaworthy, but adds greatly to the appearance of 

the vessel 
The “ways” consist of the 


of the 


permanent ways made up 


supporting piling and longitudinal 


and the 


cross caps 


launching ways, in which she im 


built to 


timbers 


mediately rests, conform to the underwater 


form of the ship, which travel with her as she 


moves down into the water. The heavy longitudinal 


timbers, which form the sliding surfaces between the 


fixed and launching ways, are thoroughly lubricated 


with a special preparation, consisting chiefly of tallow, 


ard oil and graphite The contact surfaces are made 


ufficiently broad to bring down the maximum pres 
sure on the ways to 2.3 tons on each square foot. The 
ship is released and started on her swift slide into 
the water by sawing through the “sole beams,” which 


are the last members that connect the launching ways 
Florida” 


rapidly, and her 





with the permanent way The 
first, but 
will be 


launching of the 


will move 


very slowly at gather way 
miles an hour 


Florida,” the United 


highest velocity about twenty 


With the 
States navy 


will have afloat its first complete division 


of ships of the dreadnought type, consisting of the 
“Delaware North Dakota,” “Utah,” and “Florida.” 
A study of the accompanying table shows that the 


OMPARISON OF THE NORTH DAKOTA 1908, AND THE “ FLORTDA,”* 1910, 
North Dakot Florida,” 
Length 51k feet 9 inches 521 feet 6 nches 
Keam 85 feet 2g inches 88 feet 2lg inches 
Draft, mear 26 feet 11 inches.* 28 feet 6 nches,+ 





Displacement 20,000 tons 
Coal supply 2,500 tons 
oil 4) tons. 


21,825 tons. 
2,500 tons 
100 tons. 





telt armer, S ees 12 inches to & inches 12 inches to 8 inches, 
Turre tarmor as 12 inches. 12 inches, 
tatlery armor | 6 inches 6! nches, 
Smokestack protection.} 6 inches, 91g Inches 
I'welve-inch guns Ter Ten 

Five inch g | Fo , Sixteer 

Speed 21 ¥) r t 

* With two-thirds f supply ammunition and stores 


+ With two-thirds full supply stores and fuel and fall supply ammunition. 


“Florida” Dakota,” 
same length between perpendiculars, and two or three 


is an enlarged “North having the 


feet greater length over all; three inches more beam; 
one foot seven inches more draft, and 1,825 tons greater 
displacement. She is designed to have three thousand 
more horse-power, but a quarter of a knot less speed. 
The armament in each case consists of ten 45-caliber 


mounted in five turrets on the center 


The 12-inch pieces for the later ships 


12-inch guns 
line of the ship. 
in the case of the “Wyoming” class will be more pow- 
erful, being fifty calibers in length, with a correspond- 


ingly greater muzzle velocity and energy In the 


broadside, torpedo-repelling battery, the “Florida” has 
Dakota.” 
that the 


war- 


two more 
It is claimed by our 
“Florida” 


ships afloat 


5-inch guns than the “North 
Navy Department 
and her sister are the best-protected 
special attention having been given in her 
design to guarding the vital parts of the ship against 
mortal injury, and to the localizing of the destructive 
Against sinking 
by torpedo attack the “Florida” is safeguarded by an 
hull 
for ridding the ship of such 


effects of projectiles and torpedoes 


elaborate sub-division of the and an unusually 


powerful pumping plant 


water as may enter Against gun fire she presents 


May 7, 


7» 1910, 


probably a more complete system of armor protection 


than any contemporaneous warship. The main armor 


belt, over eight feet wide, has an average thickness of 
eleven inche above this is another eight-foot belt 
averaging nine inches thick, while the five-inch broad- 


deck 
heavier armor than has been placed 


side battery on the main and the bases of the 


smokestack carry 


on any previous United States ship, the front wall of 
armor being 6% inches, while back of the guns runs 
a wall of 3-inch armor. To reach the bases of the 
smokestacks a shell would have to pass through 9% 


inches—an unprecedented but, as the Japanese war 


Between each pair of 
splinter bulkhead. 
driven by an 


showed, a necessary protection 
2-inch 
will be 


working on 


5b-inch guns is a 
The “Florida” 


Parsons 


transverse 
equipment of 
four shafts 


turbines They are 


required by contract to deve lop 28.000 horse-power, 


which, it is estimated, will enable the ship to maintain 
20.75 knots on trial. As a matter 
likely to do from three-quarters to 
The “Florida” 
addition to 2,500 tons of coal, some 


an average speed ot 
of fact, she is 
a knot better than this will store, in 
100 tons of oil fuel. 
Our naval constructors have 
fuel, and as far back as 
“North Dakota” 


provision 


long recognized the value 


of oil as an auxiliary 1907, 


when the plans of the and “Delaware” 


were drawn, was made for storage of oil, 
the ships of that class carrying 400 tons 

The keel of the “Utah,” built by contract with a 
private March 15th, and the keel of 
the “Florida” on March 7th. The “ 


on December 1909, at the 50 per cent 


yard, was laid on 
Utah” was launched 
23rd stage of 
“Florida” on May 12th will take the 
cent of the 


completion, and the 


water with 68 per work completed, a com- 


parison which 


tested 


establishes once more the much-con- 
Brooklyn Navy Yard 


as the private yards. 


claim of the that it can 
build as rapidly 
- —> + + - 
The Labricating Value of Mineral Lubricants at High 
Temperatures, 
The behavior of a high 
and 


lubricant at 
chemical 
nature of the 


mineral very 


temperatures is dependent upon its 


physical properties, upon the atmos- 


phere with which it is in contact—dry air, carbon 


dioxide, or water vapor—-and upon the pressure of 


this atmosphere. Schreiber in a recent article de- 


scribes his investigations of the lubricating value of 


mineral lubricants of very high melting points, in 


various conditions. The diminution of the lubricating 
power at high temperatures is due to the evaporation 
lubricant and to the farmatian. hy 
of asphalt, i. e., 


due to 


of a portion of the 


oxidation, of compounds of the nature 


compounds insoluble in benzine It is not 


polymerization, as is generally believed. This increase 


in asphaltic matters is not produced in the presence 


of water vapor alone, even at a pressure as high as 


7144 atmospheres. In this case the diminution of the 


lubricating power is due solely to the evaporation of 


art of the lubricant On the other hand, when the 


l 
lubricant is in contact with a gas which can exert an 
oxidizing action, compressed air, for example, the for- 
mation of these insoluble compounds is the chief cause 
of deterioration. Schreiber deduces from these experi- 


ments laboratory methods of measuring the lubricat- 

ing power at high temperatures, according to the class 

of machine in which the lubricant is to be used. 

— —-9-- oe 
The Supplement, 


The current 


Current 
1792, contains an un- 
articles. Mr. 
paper full of 


SUPPLEMENT, No. 


usual number of interesting illustrated 
Harold Holcroft 


practical suggestions and helpful ideas on the princi- 


contributes a splendid 


vitreous enameling of cast iron for industrial 
Mr. Henry A. Wise Wood's excellent review 


ples of 
purposes 

of modern methods is continued tear 
Admiral R. H. S 


clad, and points out 


stereotypy 
Bacon critically considers the armor- 
of vessel is likely to be 
The North African re- 
gion lying in Algeria and Tunis affords almost an un- 
limited 


what type 
evolved from it in the future 


field for achwological research. Some recent 


discoveries in this country are described in an illus- 


Paris Correspondent of the 
is very difficult to recognize 
star maps and then seeking the 

Russell, in an 
Stars,” 


trated article by the 
Screntiric AMERICAN. It 
stars by studying the 
stars marked on the maps. Mr. F. R 
entitled “Where to Find the 

the necessary link between the star maps and the sky. 
is published, with 
The food 
Arinsby. 


article provides 


A table of aeroplanes at Olympia 
some observations on the theories of flight. 
supply of the future is considered by H. B. 
+ 8 
La Lumiére Electrique publishes a series of articles 
reviewing the effects of the great Paris flood in Janu- 
ary, 1910, the electric telegraph, tele- 
phone, and electric light service of Paris and its sub- 
The St inunda- 
tion owing to its judicious arrangement of pumps and 


upon stations, 


urbs Denis establishment escaped 
sluices and its elevation above the ground, and con- 
without any interruption Most 
less fortunate. Even the 
station at the 
and 


tinued in 
of the 
new 


operation 


other plants were 


underground wireless telegraph 
Champ de Mars was submerged for several days 


its delicate apparatus was very seriously injured. 


May 7, IgIo. 


Correspondence. 


WHY WATCH SPRINGS BREAK. 
To the Editor of the Screntiric AMERICAN: 

It was with an amateur’s interest that I read the 
discussion in your pages as to “Why watch springs 
break.” As the question apparently still remains un- 
settled, I feel tempted to contribute some additional 
views on the subject. 

Formerly clock springs finished very rough, 
giving the convolutions considerable frictional grip 
upon each other. For this reason, when running down, 
very audible shuffling sound within the 


were 


there was a 
clock every few minutes, indicating the propelling 
force was spasmodic. Not only so, but the ticking 


sound of the escapement decreased in loudness as the 
time was prolonged from the last loosening of the 
coil. To regulate this it occurred to me to apply a 
more unctuous lubricant to the spring to prevent the 
The result of so doing was a gratifying 
only for a few hours—until 


said friction. 
uniformity of tick—but 
the spring broke. 

After the third experience of this kind I ceased to 
regard it as a mere coincidence, and thereafter applied 
no oil if there was sufficient to prevent rusting already 
on the steel. 

The uncoiling of a watch spring and of the kind of 
clock spring that has just described differs in 
that the watch spring unwinds from the outside of the 
while the clock spring arbor backs up and un- 

from the center of the coil. For this reason 
is not subjected to a breaking from contrac- 
is always some room for the 
excepting a mo- 
The same is not 


been 


coil, 

winds 
the latter 
tion due to cold, as there 
contraction to take 
mentary period just after winding. 


place possible 
the case with a watch spring. 

is destructive to the structure of 
rendering all the convolu- 


If over-lubrication 
steel in a clock spring, by 
tions continually active and under unremitting strain, 
the same would also apply to a watch spring. Watch 
springs being smaller than those intended for clocks 
are naturally proportionally stronger and may endure 
the strain longer, but that it is detrimental is proba- 
ble. But oil on a watch spring is absolutely necessary 
solely to provide for this thermostatic movement which 
can only take back and forth, to and from a 
fixed point—the arbor. Yet the wearying strain on a 
spring, due vo Over-lubrication can only be a contribu- 
prevalent breaking of this part. Ex- 


place 


tory cause to the 
goes to show that the most frequent time for 
is from an hour to three hours after wind- 
that the position of fracture 
tip attached to the 


perience 
breakage 
ing, 
is just 


most frequent 


annealed 


and 
outside of the 
arbor. 
Thus the 
where 


watch from his pocket, 
was, say 80 deg., and winds it 
The coil is then central and 


heid fast by a pawl 


owner takes his 
its temperature 
until it brings up hard. 
solid upon its arbor, which is 
and ratchet. 
In a little 


the watch 


wearer of the vest containing 
hanging it on the back of a 
The temperature 


while the 
removes it, 
chair while he retires for the night. 
of the watch gradually falls to say 60 deg. Has con- 
traction been provided for? The morning will 
close. If the coil has not been wound too tightly on, 
if some time has elapsed before cooling to enable it 


dis- 


to draw on what has been paid out, or even if the 
rate of cooling and consequent 
exceeded the rate of release due to the movement of 
the works, the spring may escape. But what surprised 
the writer is not the breakages but the length of serv- 


ice many springs attain. 


contraction has not 


When one considers that the greatest movement of 
contraction is on the outside of the coil, because of its 
greater area, that the coil has just been rendered taut 
and rigid by winding, and that then a powerful con- 
tracting force is added thereto, principally on the out- 
side of the circle where the leverage is greatest, it 
is not difficult to realize what an unendurable strain 
takes place close to the fulcrum, the arbor, for the 
Spring is then but a solid lever. 

The fracture of a spring in many places is also not 
hard to understand, if we imagine a spring stretched 
to its elastic limit by contraction from cold with no 
Slack to draw upon, each turn of the spring, from 
the outside inward, at an ever-increasing tension. An 
inner turn snaps, instantly contracts, and by that pro- 
cess increases the spreading or expanding trend of its 
temper. The change is altogether too rapid to permit 
of any uncoiling movement, and the force thus added 
to the adjacent surrounding strand fractures that, 
gathering force with each succeeding fracture until, 
like a “Prince Rupert’s drop,” the pent-up strain comes 
to rest with explosive suddenness. 

That the pieces display magnetism does not neces- 
sarily indicate that it produced from external 
influence, but rather that it was evolved by excessive 
Strain and retained by the steel by virtue of its hard- 
ness 


was 


as is similarly evidenced by many machinists’ 
tools subjected to severe service. 
Regarding the preferanee ef springs te break in the 
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summer months, is it not sufficiently evident from the 
following three causes? 

1. The more constant and wearying strain due to 
the better lubricating effect of warm oil. 

2. The increased solidity of the coil when wound 
up, due to a thinner film of oil between the convolu- 
tions, also due to warmth. 

3. The looser texture and ,greater proportional 
shrinkage of a warm spring compared with a cool one. 

As to the remedy for this uncertainty of time-keep- 
ers, it would seem sufficient to provide for the longi- 
tudinal expansion and contraction of the springs, and 
the simplest way would be to make them of metal in- 
sensitive to these changes. Such an alloy has been 
described in Screntiric AMERICAN SUPPLEMENT, No. 
1714, by M. Guillaume, which he calls “Invar” and 
is composed of steel with an admixture of 36 per cent 
nickel. It is used for spiral springs, pendulums and 
graduated scales for instruments. The fact that it 
does not rust should complete its adaptability to this 
purpose, as then it could be used without lubricant 
and thus, except for a short portion at one time, be 
relieved of continuous and active strain. 

Just how the nickel component will affect its per- 
manency of temper remains to be proven, but even if 
it retains sufficient recoiling force for its purpose for 
five years only, it would at least give warning of its 
waning strength and not leave its owner in the lurch, 
which is perhaps all the improvement needed. 

Another possible remedy which modern practice 
would indicate as quite feasible would be to carbonize 
the rods or plates, from which the springs are drawn, 
from one side only. The result would be, when chilled, 
a hard side (for the inner side) and a soft or elas- 
tically tough side (for the outer side) with a general 
benefit of greater spring power with improved tensile 
strength. 

Watchmakers will tell you that the breaking of main 
springs saves many good watches from having their 
pivots cut off, from shear wear, and the views of the 
manufacturer need not be consuited, but the ordinary 
citizen would prefer to have the spring as reliable as 
the rest of the watch. JAMES E. FRASER. 
St. John, N. B. 

——____——_>-+-0- > 
INTERESTING MAGIC SQUARE. 


AMERICAN: 


To the Editor of the Scienriric 

In the December lith issue of the Scirentiric AMER.- 
CAN (page 436) Mr. A. gives an interesting 
construction of magic squares, containing all the odd 


Galpin 


(74 | 66 | 58 | 50 | 


52 44 36719) Il 3 \.76 | 68 | 60 | 


. 
ca 
x 
rx 
ao 
1 7 
z 


| | | | } i 4 
K73 | 65 | 57 | 49| 41] 33 25 | 17 9) 
| oN a5 | or | sol oi | 43 | 5 | a7 
2] a\7 eo | 61 | 53 | 45 1/2 | a0 
| 22 | aa | 6\ a9 | 71 | 63 40 | 38 | 90 
| ls VY, | 4s | 40 


32 | 24/16) 8 \ 81/7 64 | 56 


numbers in the inscribed diagonal square. But this 
construction is applicable not only, as Mr. Galpin says, 
when the basis is a prime number, but more gener- 
ally when the basis is an odd number (1, 3, 5, 7, 9, 
11,... ). The proof is very easy: there is here the 
square of 9, as example of the simplest odd number 
not prime: the general proof is an interesting exercise 
of algebra. Dr. G. Vacca. 

Genoa, Italy. 

tO a 
HYDROGEN IN A HOT-WATER SYSTEM. 
To the Editor of the Screntiric AMERICAN: 

A short time ago I noticed a phenomenon which I 
believe will be of interest to many of the readers of 
the ScIENTIFIC AMERICAN, 

The main building of our experiment station here is 
heated with hot water. It has been one of my duties 
to see that the system is working properly, and in this 
connection I have had to open the air vents on the 
radiators frequently. I was surprised to find that the 
radiators on the top floor (a two-story building) al- 
ways seemed to have air in them, in spite of the fact 
that the system was fully charged and very little or 
no new water admitted. I began to suspect that this 
condition had to be accounted for in some other way. 
Was there not a possibility that this gas could be hy- 
drogen? For what other gas would be likely to form 
under those conditions, unless it be a trace of carbon 
monoxide? At any rate, when I applied a match the 
gas lighted with the familiar pop of hydrogen, and 
burned with its characteristic almost coloriess flame. 
Assuming that the gas is hydrogen (I have no means 
of testing it) the question suggests itself: Is this a 
ease of oxidation of the iron setting free hydrogen? Is 
it an electrolytic effect, eaused by galvanic couples ef 
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either carbon and iron or iron and the brass connec- 
tions in the system? Or is the gas methane? It may 
be noted further that the gas does not seem to collect 
in the radiators in the lower floor to a great extent, 
if any. Of course, this may be due to the gas being 
dissolved under the increased static pressure. The 
static pressure on the radiators of the top floor is aot 
over ten feet of water at the present time. The water 
is of exceptional purity, being supplied by a spring. 
The fact, however, that small quantities of water have 
to be added occasionally to replace the leaks in the sys- 
tem might suggest the presence of methane. That 
question can only be settled by chemical analysis. 
Puyallup, Wash. C, WESTERGAARD. 
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AN EARLY APPEARANCE OF ENCKE’S COMET. 
To the Editor of the Screntiric AMERICAN: 

The change which has come to the people in refer- 
ence to is worthy of notice. Seventy years 
ago, when Encke’s comet made its appearance, a great 
deal of fear was aroused. I was a young boy, but 
remember very well the alarm of the people. It was 
indeed very strahge and portentous, for it switched 
about from the zenith to the horizon, and was very 
brilliant. Its color varied from a light to a fiery red, 
and its length was such that it stretched from the 
zenith to the horizon. It hovered so long and was so 
conspicuous that all classes, young and old, were 
greatly impressed. About that time the Millerite ex 
citement prevailed, and there were many who looked 
upon the comet as a sure sign that the world was 
surely coming to an end. There have other 
comets which impressed the people, but this exceeded 
all others in the impression made. 

Salem, Mass. 


comets 


been 


SterHen D. Peer. 





A New Sense Organ of Butterflies, 

Every butterfly collector has had the unpleasant ex- 
perience that some butterflies, and particularly those 
of the species of Catocala (mourning cloak) wil! no- 
his approach from a distance and fly away in 
time. This observation led Tetens to think that these 
animals must have an auditory organ which warns 
them of approaching danger by receiving sounds; and 
accordingly he expressed the supposition that two pit- 
like depressions at the first posterior segment of the 
body might be organs of hearing. A thorough investi- 
gation of this organ, however, has been made but re- 
cently by Prof. Dr. Deegener, the results being pub- 
lished in Zoologische Jahrbiicher, Abteilung fiir 
Anatomie, vol. 27, No. 4, 1909. 

It is rather surprising that with a group se fre- 
quently collected (although indeed investigated, as a 
rule, only as to their position within a system) as the 
Noctuide, an organ could escape observation which is 
found quite generally in this group and which is by 
no means microscopic, but can be observed without 
difficulty with the naked eye as a striking formation 
on each side of the first abdominal segment. This 
location probably explains why this organ should have 
been seen by many persons without arousing the sus 
picion that it could be a sense organ; for naturaliy 
enough such organs are looked for chiefly at the head, 
particularly at the feelers, although other parts of 
the body may be the seat of specific sense organs; 
for instance, grasshoppers have their organs of hear- 
ing at the base of the abdomen, that is, at the same 
place where the corresponding organ of the Noctuida 
has been discovered. 

When examining the animal we see on 
at the line separating the chest from the 


tice 


each side 
abdomen 


and near the points where the rear wings are at- 
tached, a deep channel which toward the surface is 
surrounded by several humps. The external morph- 


ology of this organ varies in details with the different 
species of Noctuid#; with some, the opening is scarce 
ly visible from the outside, being concealed by long 
hairs set close together. The microscopic examina- 
tion of a series of sections shows that only one of the 
ridges in the vicinity of the cavity of the organ, the 
one nearest the back, can be considered a “sensitory 
ridge,” but that this one has true sensitory cells and 
sensitory hairs and thus gives the organ the character 
of a sense organ. Tetens’s supposition, mentioned 
above, that this is an auditory organ, may very well! 
be maintained, since the structure of the organ an- 
swers all the requirements of an organ of hearing 
Still, experimental confirmation of this hypothesis will 
have to be awaited. Dr. Deegener promises a further 
report, dealing with this phase of the subject.—Pro- 
metheus. 
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Approximately 3,748 miles of new main track were 
built in the United States during the year 1909, as 
compared with 3,214 miles for 1908. The 1908 record 
was the smallest since 1897, when 2,109 miles ‘were 
built. 
or fourth track sidings or electric lines. 
crease during the year is about 16% per cent, 
28 per eent less mileage wes bullt than tr 1907 


These figures do not include new second, third, 
The net tn- 
and 
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REINFORCED CONCRETE WATER WORKS CONSTRUCTION 


The accompanying Lew of the Indianapo its 
work show ar interesting application of reinfor 
concrete to th class of construction A gravity f 
supplies the reinforced concrete filter plant fron 


Indiana Stat Central Canal which was constr 
originally by the State for transportation purpose 
was tuken ove! or vater work service At ad 


BY FRANK C. PERKINS 


4 reinforced concrete pipe line which is 840 feet 


n length, and has 


6 inches thick, conducts the raw water to the precipi- 
tation basil The pipe is laid 11 feet below the hy- 


aulic gradient It is reinforced with %-inch twisted 


bar paced & inches 


eing built in three operations 


a diameter of 66 inches, and a shell 


on centers, the shell of the pipe 


are 8 inches in width and 15 inches deep. 
18-inch 


bolted to the columns. 


They are 
I-beams, incased in concrete and 
The reinforced partition walls, 


carried on 
1 foot thick, are 350 feet in length. They are reip- 
forced in both directions, and measure 14 to 17 feet 
in height The 
in each double filter 


entire slab covers 70,000 square feet 
It is built monolithic, without 























View showing construction of the groined-arch floor, with the reinforcement 


and forms in place 


tance of about 6 milk above the intake to the filte: 
head gates and concrete uice Vay 


of this canal, which is carried over Falls Cree 


the filter piant n an open aqueduct at an elevation « 
about iS fee above the creek 

The chemical house columns, floors and walls. as well 
as stairway und roof, are of reinforced oncret 
throughout The lower part of the building contains 


tne iime saturating tanks, over which are const t 


tne iron solution tanks, all of which are of concrets 
coagulating 


They are used in connection with the 


basins in th treatment of the raw water during 


seasons of excessive turbidity 
these works is based pol 
William 


which is drawn from the 


The following account of 


data furnished by the constructing engineer 


Curtis Male The water 


Raw River, i larified by coagulation in precipitatio 


basins. which are provided with baffle walls spaced 70 


feet apart, and which are reinforced for the preventior 
of cracks A d-inch slab of concrete, reinforced with 
twisted rods spaced 4 feet apart in each direction, is 


used for sloping embankments of earth 
while the slab floor, laid in blocks 8 feet square, is 4 


inches in thickness 


The water is measured in a Venturi meter, 42 inches 
in diamets vhich has a throat diameter of 21 inch 
The meter is built in the ra water conduit, the indi 


cating apparatus being located in the laboratory 


Operating floor of the chemical house in which the water is purified in 


lime and iron saturating tanks. 


In the construction of the conduit a concrete cradle 
0 inche wide was first laid to grade. In this were 
bedded the lower rods. which were heated and bent 


eld to the required shape, and left long enough 


oject a foot into the upper ring. On the cradle 


re then placed the semi-circular metal forms, which 
vere fastened down by aked timbers. The mixture 
of cement, in the proportion of 4 of gravel, 2 of sand, 
ind 1 of cement, was poured into the space forming 

half of the pipe. The upper half was then 


inverting the metal forms. The cost 


f the ntained about 300 cubic yards of 
ncrete, was $ tb bie yard 
The pure water reservoir, with a capacity of 5% 
million gallons, was built near Falls Creek, on a gravel 


foundation, at ordinary ground water level. The earth 


filling is 2 feet deep on the cover, the weight of the 
tructure tself overbalancing any upward pressure 
that may occur. The groined arch bottom was de- 
signed to resist the upward thrust of high ground 
water, at such times as the reservoir is empty, the 


groined arch construction distributing the 


over the bottom. The reinforcement 


inverted 
oad uniformly 
of the bottom consists of %-inch twisted bars, spaced 
10 inches on centers in each direction. 

The filter cover consists of reinforced 3-inch slabs, 
supported by concrete beams, a trifle less than 20 feet 


long, and spaced nearly 7 feet on centers, The beams 


any attempt to provide expansion joints. A cable tram- 
way with a span of 450 feet was used in the construc- 
tion. A stationary engine and cable was used for pro- 
pelling a shuttle car on a narrow-gage track, over 
which the concrete was handled from the mixer to the 
cableway, 80 cubic yards per day being used in cover- 
ing 5,000 square feet of surface. The cost of the filter 
covers was $14.65 per cubic yard, and the cost of the 
walls $12.06. 

The reinforced concrete aqueduct, 300 feet in length, 
contains 4,500 cubie yards of concrete, which cost $6.52 
per cubic yard including the cement, steel, sand and 
gravel, as well as the lumber, forms, labor, and con- 
crete labor. It is 41 feet wide and has four spans of 60 
feet each with a 10-foot rise from the springing line 
to the soffit, and a crown thickness of 18 inches for 
each of the four segmental arches 

The foundations for the piers, wing walls and abut- 
ments were carried down 16 feet below low water, and 
rest upon a bed of sand and gravel. The aqueduct 
takes the place of a wood aqueduct, which was sup- 
ported by steel trusses on masonry piers, all of which 
were carried away by a flood which undermined the 
middle pier; the superstructure breaking up as the 
substructure crumbled away. 

With regard to the use of concrete for works of this 
character, Mr. Mabee, the constructing engineer of 
these water works, makes the following comments: 























Stee! reinforcement of the 66-inch conduit. 


REINFORCED CONCRETE WATER WORKS CONSTRUCTION. 


The central concrete plant for mixing the concrete. 




















May 7, 1910. 
nerete has many advantages over other types of 
truction it is easily and conveniently handled 
transported, often at a less cost than stone ma- 
nry. and often suitable sand and gravel for the 
ork in hand can be found on the site. With proper 
upervision, skilled labor is not essential in the usual 
moreover, the art of mixing and hand- 
oncrete has been so perfected that machines do 
m of the work. Concrete has the additional advan- 
tage over stone that it may be molded into intri- 
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Coal tar, pitch and asphalt mixtures applied on con- 
crete are used with more or less success. A wash 
composed of one pound of lye, five pounds of alum 
and two gallons of water, applied with a brush and 


well rubbed in, has been used successfully on govern- 


ment fortifications. 


A rich cement mortar plastered over concrete makes 


a very good waterproofing medium. Proper attention 


to these details will produce a water-tight structure, 
if there is not likely to be contraction cracks; but in 
works of any magnitude these are bound to occur, 
and they can be best provided against by the intro- 
duction of steel bars. A rich concrete properly rein- 
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which, as explained above, could be used to bring the 
color of an illuminant into near agreement with day- 
light, though reducing its intensity in doing so. Mr 
Ives presents some spectrophotometric curves of vari 
ous sources of light, and a diagram illustrating the 
amount and nature of light from the various sources 
which must be absorbed to produce white light He 
also tabulates the “daylight efficiency” of a number 
of artificial illuminants. The method, however, is of 
practical rather than of scientific interest since it 
depends upon the particular wave-length for which 
the intensity is assumed to be unity, when plotting the 
spectrum curves. In addition, “selective” sources such 
as the mercury are lamp 
which yields a spectrum 





cal hapes 

To produce concrete surfaces of ‘a satisfactory 
smoothness and uniformity, it is necessary that the 
mold be carefully and 
properly built, and also 

that the concrete be of the v 

proper consistency to flow 


readily into the prepared 
molds. It is also neces- 
sary to thoroughly churn 
and keep it in motion in 
the molds until the air has 
been removed and every 
crevice filled with mortar 
Properly handled in this 
manner, it will not be nec- 
essary to brush or plaster 
the work after the _ re- 
moval of the forms. Con- 
crete may be placed in 
moderately freezing weath- 
er, provided proper precau- 
tions are taken to warm 
the gravel or stone and 


sand, to heat the water 
and to cover the work 
until initial set takes 
place 


The problem of prevent- 





ing ugly cracks forming in 





consisting of isolated 
bright lines, would work 
out to zero efficiency ac 
cording to the above 
method Yet, if we judg 
by sensation such sours 

contain a ertain a un 
of white light Mr. Ives 
then proceeds to discuss 
a second method based on 
the fact that any color can 
be matched by a mixture 
of white light and one ray 
of the gpectrum The 
ratio of the white light 
used in attaining such a 
match to the in. nsity of 
the source studied is then 
regarded as an alternative 
method of defining white 
light efficiency, which Mr 
Ives in this case terms 
“white sensation effici 
ency.” He points out that 


classification on this meth 








concrete is one that has 
worried many engineers. 
Plain concrete is liable to 
crack where you least ex- 
pect it; and it has become the practice to provide for 


these cracks by building short sections in alternate 
blocks However, by the judicious introduction of 
steel bars, objectionable contraction cracks can be 


entirely eliminated 

The water works engineer or superintendent is par- 
ticularly interested in the subject of waterproofing 
concrete It has been shown that wet concrete is 
more dense and consequently more impervious than 
dry concrete and that concrete becomes more or less 
porous as the quantity of cement is increased or di- 
minished 4 smoothly troweled surface produces a 
water-tight film or skin. It has also been found that 
slaked lime added to the concrete mixture helps to 
make it less permeable The lime does not injure the 
cement in any way, although retarding the setting. 


supporting columns. 


forced, coated with plaster and troweled smooth makes 
an idea] waterprooff structure. 
— — + Oe -———— 

The Daylight Efficiency of Artificial Illuminants, 

In a recent publication of the Bureau of Standards, 
Mr. H. E. Ives suggests that there is need of some 
method of estimating the resemblance of artificial 
illuminants to daylight, that is, of determining their 
daylight efficiency. Assuming that, by the extraction 
of certain qualities of light in an illuminant its color 
could be brought to resemble that of daylight very 
closely, the daylight efficiency of a source might be 
expressed in the form (intensity of available white 
light)/(total intensity of source). Mr. Ives suggests 
two methods of studying this question. The first is 
based upon the use of suitable absorbing screens 


od gives rise to materia!ly 


Covered reservoir under construction, showing the ground floor, the reinforced slab roof, and the different results from 


those arrived at by the 
former method The ef 
ficiency in the case of the second method appears to be 
higher. Yet the result gives no indication of the 
ability of the source to reveal colors of surrounding 
objects, and merely indicates the color cf a white sur 
face illuminated by the source In conclusion, Mr 
Ives remarks that the first method is pre ferable from 
the practical standpoint, and the latter from the purely 
scientific one, 
Scbdipcniaiiniienid 
It is estimated that the Gold Coast and Ashanti 
could supply 60,843 logs of mahogany and cedar per 
year if the internal communication were better. With 
mechanical haulage, such as traction engines and 


light tramways, the output could be increased to some 


250,000 logs per annum without depleting the natural 


reserves. 

















Aqueduct by which the water is conducted to the filter plant of the Indianapolis water works. 


The architectural possibilities of reintorced conerete are shown in this graceful, arched aqueduct. 


REINFORCED CONCRETE WATER WORKS CONSTRUCTION 
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seldom that so much of interest to 
ke amateur astronomer happens in a 
single month as in the one which is 
} re wu 
First and fe nost, of course, is the 
ri oft Ha met to the osi 
i i i n » the best advar 
i Karly in th onth it fa 
pla 1 for observation before da 
ak h ISth it passe directly 
ind later it appears to I 
greater -advantag it he evening sky 
At tl beginning of May the comet is about 74 mill 
ion mil i but approaches us rapidly, its dis 
tance diminishing to 41 million miles on the 10th, and 
7 million on the 14th As it was about at the limit 
of visibility to the naked eye on April 12th, while still 
million miles from u it is now a fairly conspicu 
ous obiect 
The pianet Venus is fortunately near by and serves 
a an xcellent “pointer” 
te the omet Anyone, 
ho r litt familiar 
with the heavens can 
asily find the latter by ob 


serving the following dl 


rectior 
Choo a wipdow from 
which the eastern sky is 
ible clear down to the 
horizo! Rise about 3:15 


A.M. and took due east. 
The very bright starlike 


obiect,. low down In the 


ky, is Venus The comet 
is to the left of this and a 
little higher up at a dis 
tance about as great as the 
leneth of tr bow! of the 
Great Dipper it vill 


probably be rather fainter 


than the four stars, form- | 

. 2) 

ing a great square, which & 

A 

lie above and to the left ~ 

ma > 

of Venue abou twice as 3 

far away as the comet a 

These directions hold 5 

* ‘ N 

good from May ist to May \\ fo 

. . c} 
12th On th 14th the 
comet will be on a level 
with Venus, and a little 
farther to the left On 


the 16th it will be much 
lower than the planet and 
about 20 deg. to the left. 
After thin the comet, or at 
jeast its head, can hardly 
be seen clear of the morn- 
ing twilight 

It will be very interest- 
ing to watch the comet 
grow larger and brighter 
night by night as it comes At 11 o'clock: Apr. 7 
At 10\, o'clock: Apr. 14 
At 10 o'clock: Apr. 22 


nearer to us How long 
its tall will be it is impos- 
sible to predict The best 
time to see this, however, 
will in any ase be from 
the th onward. when the 
moon is out of the way 
and the sky dark The comet will be larger and 
brighter, too, at this time than previously. 

Even after the head gets too near the sun to be 
seen, the tail may be observable in the mornings of 
the 17th and {8th extending upward and to the right 
from the eastern h I perhaps broad and fan 
shaped, from the effects of perspective, since the end 
of it will be much nearer us than the head 

On the evening of the 18th or morning of the 19th 
faccording to the observer's longitude) the comet 


passes between us and the sun, and the earth will be 


enveloped in its tail if the latter is long enough 
(over 15 million miles) 

If this evening is clear it will be of great interest 
ind importance to look for illumination of the sky 
In the early vening, just after sunset, the comét’s 
tail will be in the east, but a few hours later it will 
have passed over toward the west If, as is some- 


time supposed, the tail is a hollow cone of light, 


there will be tw ! at which the sky in general 
is comparatively brightly illuminated eparated by 
an interval whi! the dafker center of the 
tall Meanwhil heer tl posite ide of 
ou in ha f se nN th 
ny | TY ext Tr 


western port ‘ 
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this favored region, but as the comet enters upon the 
un's disk at 6:22 P. M. by Pacific standard time and 
remains on it till 7:22, the transit will be visible all 
along the coast. The comet passes almost squarely 
across the center of the sun from west to east. 


Paradoxical as it may seem, it is probable that the 


ordinary observer, even with a small telescope and 
dark glasses, will not be able to detect even the slight 
t trace of the comet’s passage With powerful in 


truments the nucleus, if solid, might be seen as a 
dark speck against the sun, if it is over 50 miles in 
diameter; but it is improbable that it is anything 
like so large, for, as has already been stated in these 
columns, the whole amount of light reflected from the 
comet, when remote from the sun, is no more than 


a single mass 30 miles across would send us 
It is possible, too, that the absorption of the gases 
omposing the envelopes of the head and the tail 


may be detected by means of the spectroscope, and 
as we will be looking through the tail lengthwise, 


pozZisOH | Y4IYIION 


ey 
— Southern | Horizee 





At 914 0'clock: April 30. 


NICHT SKY: APRIL AND MAY 


nearly 15 million miles of it will be there to exert 
any possible effect on the sun's light. Even so, it will 
not be surprising to many astronomers if nothing un- 
usual is detected 

Such negative results will however be _ scientific- 
ally valuable, since they will enable us to say that 
the materials composing the comet do not exceed 
certain limits of mass or density. 

Transits of comets across the sun are very rare. 
The most remarkable previous instance is that of the 
great comet of 1882, which, though so bright that it 
could be seen close to the sun in broad daylight with 
the naked eye, vanished completely when in front of 
the sun's disk, showing that it was practically per- 
fectly transparent 

On the evening of the 19th we may perhaps already 
see the comet's tail in the evening sky, though its 
head will set while the twilight is still very strong. 
On the 20th, however, it will be visible till about 
9 P.M., on the 22nd till 10:20, and on the 25th and 
afterward until after 11 P.M. 

On the 2ist the comet’s head will be close to the 
star y Geminorum; on the 23rd about 10 deg. above 
th near e and € Hydrae. Fuller 
details will be given later 


Procyon; and on the 


This month is also notable for two total eclipses of 


May 7, I9g10. 


N MAY 


the sun on the 8th and of the moon on the 23rd 
The former is an important eclipse, the maximum 
duration of the total phase being over four minutes; 
but unfortunately the track of the shadow lies almost 


entirely in the Southern Ocean, only crossing the 


southern half of Tasmania, so that few stations are 
As a partial eclipse it is visi- 
ble throughout Australia, New Guinea, and the neigh- 


available for observers 


boring islands. 

The lunar eclipse of the 23rd is of more interest 
to us, being visible throughout the United States, ex 
cepting Alaska. The moon enters the earth’s penum 
bra at 9:32 eastern standard time, and first touches 
the shadow at 10:46. At nine minutes after midnight 
she disappears in it completely, and does not emerge 
till 1 A.M. At the middle of the eclipse, however, 
her southern edge is only about 200 miles inside the 
shadow, so that it will be considerably illuminated by 
sunlight refracted through our atmosphere. At 2:22 
A.M. the moon takes leave of the shadow entirely, 
and at 3:36 of the penum- 
bra. This eclipse will be 
of importance to observers 
on the Pacific coast, as it 
will give them a chance 
to photograph Halley's 
comet on a dark sky. The 
comet will have set for us 
in the east before totality 
comes on. 

THE HEAVENS. 

With so much else to en 
gage our attention, our 
glance at the stars must 
be short. The most promi- 
nent constellations in the 
west are Gemini and Canis 
Minor; in the northwest 
Auriga, due north, Cassic- 
peia below the Pole, Ursa 
Minor and Draco above, 
and the Great Bear almost 
overhead. In the north 
east Lyra is prominent, 


LN 
L 
— 


and in the east Hercules, 
Corona, and Boites. Scor- 


uz Stern 


pio is rising in the south 
east. Due south is Virgo 
As our initial shows, there 
is not the slightest resem 
blance in the stars to the 
figure for which they were 
named. 

We may note the bright 
star Spica, a_ spectrosco- 
pic binary at a great dis 
tance from us, and the 
double star y (now close 
to Jupiter) which is now 
separable with a small tel 
could 





escope, but in 1835 
hardly be seen double with 
At 9 o'clock: May 7. the largest instruments 
At 81% o'clock: May 15. then existing The two 
At S o'clock: May 22. components were then at 
the closest point of the 
very eccentric orbit, in 
which they revolve about 
one another in some 180 
years. 

THE PLANETS. 

Mercury is evening star until the 25th, when he 
passes through inferior conjunction, between us and 
the sun, and becomes a morning star. He can be best 
seen at the beginning of the month, when he sets more 
than 1% hours later than the sun. At this time he is 
in Taurus between Aldebaran and the Pleiades, and 
should be easy to see. 

Venus is morning star, rising a little after 3 A.M. 
and exceedingly conspicuous all through the month. 
Mars is evening star in Gemini, setting about 10:30 
P. M. in the middle of the month, at which time he is 
quite close to the star e Geminorum (shown on map). 

Jupiter is well past opposition, but is visible most 
of the night, remaining in sight till nearly 4 A. M. on 
the 1st, and till a little before 2 A.M. on the 31st. 

Saturn is morning star in Aries, rising about an 
hour earlier than the sun in the middle of the month 
and two hours at its end; but it is too low to be con 
spicuous 

Uranus is in Sagittarius, 4nd comes to the meridian 
at 4 A.M. on the 19th. Neptune is in Gemini, ob 
servable most of the night. On the 29th he is in con 
junction with Mars, being 1 deg. 59 min. south of the 
latter. This may be a good chance for amateurs wit! 

(Concluded on page 383.) 




















NATURE AS 2a 


IQ1O. 

Ci d man justly prides himself upon his numer- 
ou ntions and mechanical devices, but it is possi- 
ble that inventors in general would boast less of their 
achievements did they realize that the patents in 


really 


devices 


which have established their rights are 
reproductions of 
been employed by Nature from the begin- 
fact that 
invention of man that has not its prototype in Nature, 
a rough-and-ready 
they have been 
is little 
primitive man should have re- 


nothing more than modern 


which ha 
ning of time It is a there is scarcely an 
prototypes are of 


these 


More 


Sometime 


characte! often, however, 


brought to the highest pitch of perfection. It 


short of amazing that 
blind, through so many centuries, to the sig- 
nd value of Nature. It 


man’s achievements 


mained 
these inventions of 


nificance ¢ 


has been said that almost all of 


as an inventor ha their prototypes either in the ani- 


mal or vegetable kingdom. Obviously, therefore, it 


would be impossible to attempt-—in the limits of a 


inything approaching a complete cata- 


these coincidences. Yet a few of them may be 
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selected, almost at random; and they will serve to 
show how, after much labor and thought, man has 
perfected devices which at the time appeared to him 


to be original, although in reality they were nothing 
more than reproducetions. 
As a first 


whole tribe of implements ranging from surgical for- 


instance we may take grasping tools—a 
ceps and sugar tongs to gasfitters’ pliers and the vast 


pincers by means of which great masses of white-hot 


metal are manipulated upon the giant anvils of our 
workshops. It is scarcely too much to affirm that, 
without such tools as these, art, science and manufac- 
ture would long ago have ceased to advance. The 
reader needs only to pause for a moment to realize how 
important a part is played by these familiar imple 


and when man 
to make and use such things 
instantly. Yet all 
Nature, and 


of these prototypes might still sup 


ments in the activities of human life; 
kind first discovered how 
he must have benefited these tools 
their 


imagine that some 


have parallels in one is fain to 


ply useful hints to modern toolmakers. Perhaps the 
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INVENTOR 


most perfect example of the powerful pincer in Nature 





is the claw of a crab or a lobster. The power of the 
crab’s claw is so great that a bite from a large crab 
will inflict a severe injury It is related that fis 

men who have been feeling for crabs in the retesses 


of the rocks at low water have occasionally had their 


hand seized by a large specimen, and being unable 


to liberate themselves, have been drowned by the re 


tide. 


are scorpions; 


turning Among other pincer-carrying animals 


while the insects known as earwigs 


carry a dainty pair of forceps at the end of the body 
and employ the tools for folding their ample and dell 
cate wings. The opposable thumb and forefinge: 

stitute, in effect, a most useful pair of pliers ada; rie 
to many uses; and it is strange that man ould so 
long have overlooked the lesson in mechank which 


they teach. Shears and scissors are, of course, closely 


grasping tools, yet they have 


with the advance of 


allied in principle to 


come to us only civilization—no 


savage tribes having the least idea of them or their 


(Continued on page 383.) 





















































hy , e first ball-and-socket joint 


Nature's electric battery—tix 
electric ray or torpedo, 


a humal 
































, 1 holds Brazil nuts, so cleverly 
it. if once tak« ) no human hand can put them back agai 














Phe tern fly of tropical America, Light without heat—the 
illuminating engineer's ideal, 

















T he murre, A box that cannot roll off a shelf, -1f 


listurbed it rolls areund and around, 





Tue first hypodermic syringe, The arrangement of tance and saws by 
which the female mosquito ma'--s and enlarges a puncture, The 
nst~ ments assombicd form a tube through which venom is injected, 


The first spinners—a moth 


whose caterpillar The first pump—a heart 


spins the cocoon, 

















he first balloon—the “ swellfish,” which is said to inflate iteelf witt 
air and skip over the water, impelled by the bree 























The tailor bird, which stitches the leaves of her 
nest together, 


The first seamstress, 














The first “ cupping apparatus "—an octopus. 














A lobster’s claw. The original of a gas-fitter’s pincers, 
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e thorny oyster of t Pucitic, wi 


good at thal found in any hardware shop, 
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CURIOSITIES 


SUCTION BRACKET FOR MIRRORS, 
Phere is nothing v novel in supporting a device 


How 


accompany 


on a smoo irfa by mean tf a suction cup 
ever, th tiot ] ort illustrated in the 


ing engraving is provided with a very imgenious 

















SHAVING MIRROR ATTACHED TO A WINDOW PANE 
WITH SUCTION BRACKET. 


method of producing an efficient vacuum. The photo 
graph show aving mirror secured by means of a 
bali joint to the iction bracket and the bracket is 
supperted on a window pane So tightly does the de- 
vice adher to the window that it is possible to raise 
the window | lifting the bracket The bracket can- 

t be pulled off the glass without danger of breaking 
the window pan The line drawing shows a sectional 


view of the bracket, 
and illustrates the 
produc- 
ing the suction. The 
base of the bracket is 
provided with a rub- 
ber disk, the center 
of which is secured 


method of 


to a square shaft on 
mirror is 
Mounted 
on this shaft and 


free to turn thereon, 


which the 


supporte d 


is a sleeve in which 
a spiral groove is 
cut to receive a pin 
from the 
The 


provided 


projecting 
square shaft 
sleeve is 
pair of ball 
which it 


with a 
knobs by 





may be gripped and 
THE MIRROR BRACKET BROKEN turned 
AWAY TO SHOW THE SUC- shaft 


TION DISK 


forcing the 
outward and 
thus cupping the 
rubber disk as indi 

There is no possibility of leak 
edge of the disk A bracket thus 
weeks at a time. The 


ated by dotied lines 
pt under the 


d will adhere firmly for 


ecured to any smooth surface and is 


particularly dapted for a shaving mirror because it 


may be placed directly on the window pane where 


having can be obtained 
>-e-s 
LOCOMOTIVE AS A MONUMENT. 


THE OLD “INVICTA”’ 


A public monument of interest to all who make a 
study of the olution of the modern locomotive has 
recently been set up in Canterbury, England. Fixed 
on a pedestal beneath the Norman walls of the his- 
toric city | he old “Invicta” engine, which in May, 
1830, hauled the first tral on the Canterbury to 
Whitstable Railway—the pioneer iron-road of the 

















STEPH ENSON’S INVICTA NOW SET UP 


AS A MONUMENT 


GEORGE 
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south of Britain. The locomotive was built by George 
that the 


similar to 


Stephenson. It will be observed cylinders 


and valve chests are very those on the 


locomotive The cylinders are 10 inches in 
stroke The 


boiler is 10 feet 


modern 
18-inch wheels are 4 


diameter The 


diameter with an 
feet in long 


by 3 feet 4 inches in diameter, and the work- 
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INVENTION 


had abundant experience in endeavoring to get through 
the wire entanglements of the Spanish trocha, has re- 
cently devised a very simple cutter which may be ap- 
plied to the bayonet of the gun. A soldier in action 
will disencumber himself of everything except his gun 





ing pressure was 40 pounds per square inch. 


The locomotive is now the property of the 


Corporation of Canterbury It is coated with 

a special preservative paint 

—~ — . 

THE TELESCOPE THAT FIRST PICKED UP 
HALLEY’S COMET. 

The large reflecting illustrated 


telesc ope 














herewith is interesting by reason of the fact 


that it was the first instrument to pick up 


Halley's comet on its present visit to our 

le of the solar stem To be sure, the comet was 
discovered on photographic plates made with other 
telescopes _ befors the photographic record made 
with the reflector here shown jut it was Prof. 
Max Wolf vho first identified the comet on a 
photograph taken with this reflector at the Heidel 
berg Observatory The discovery was made on 
September ist, 220 days before perihelion The 
Heidelberg reflector has a focal length of 9.18 feet 


and the diameter of the mirror is 28 inches. The 

















THE TELESCOPE WITH WHICH HALLEY’S COMET WAS 
FIRST PICKED UP. 

mounting is thoroughly up-to-date, and is electrically 

controlled The 

vertically by 


observation platform is adjustable 


means of an electric motor 


ee oe - 


A NEW COMPETITOR OF THE HORSE. 


rhe “zebrass” has made its bow to the public. This 


creature is a new thing in the world, it never having 


existed until a year ago It is the hybrid offspring 
of the African zebra and the Texas donkey There 
are at the government experiment station at 


zebrasses. Their sire is the 


Bethesda, Md., six young 


royal Abyssinian zebra which King Menelik gave to 

















A VALUABLE HYBRID—A CROSS BETWEEN A ZEBRA 

AND A DONKEY, 
latter turned the 
to the experiment station, and here the 


President Roosevelt The striped 


creature ove! 


idea of developing a new race of animals was con 
ceived rhese six young ones are the nucleus. They 
are regarded as offering great promise Certain of 


them combine the docility, strength and utility of the 
mother with the 
father. The 


mother 


spirit, activity and 
yearlings are already larger than their 
beautifully built and should be 
many uses to which the domestic ani- 


beauty of the 


rhey are 
adapted to the 
mal is put 
- —> +o —_—_——— 
TROCHA CUTTER. 
A soldier in the Spanish and Philippine wars, who 


WIRE-CUTTING ATTACHMENT FOR GUNS. 
and bayonet, and hence the pliers which are usually 
furnished for cutting barb wire obstructions are fre- 
quently 
ting 
to hammer the 


thrown away, so that the only method of get- 


through an entanglement when encountered is 
wire with the bayonet and a stone. Not 
only is this process slow, but it is fatal in a galling 
tire for this reason the inventor has devised a cut- 
ter which may be secured to the bayonet without in- 
terfering with the use of the gun and which will op- 
erate to sever the wire by a single thrust of the weapon. 
As shown in the illustration, the cutter consists of 
two jaws pivoted eccentrically so that when extend- 
ing forward in their normal position they are open, 
but when back they In operation, the 
gun is inverted; the point of the bayonet is rested on 


the wire, and then the 


pushed close. 
gun is thrust forward with the 
bayonet sliding on the wire so as to guide the latter 
between the cutter As the 
thrust back they close upon the wire and sever it. 


jaws of the jaws are 
S—— OO 
RONTGENOGRAM OF A FULLY DRESSED MAN. 

The range of visible rays from deep red to violet 
forms a very small part of the solar spectrum 
the red, the too long to affect the 
we can detect them as heat 


Beyond 
retina, but 
At the other end, we have 
the ultra-violet rays which are too short to affect the 
retina, but manifest themselves on the vhotogranhie 
Rontgen rays are not found in sunlight, but if 


rays are 


plate. 
they were, and if our eyes were so constructed that 
they could detect only these rays, visible matter about 
us would take on a very different aspect from that to 
which we are accustomed. The accompanying illus- 
The man ap- 
pears semi-transparent and one can easily make out 
his two watches and chain, his tie clip and the buckles 
The metal parts of the buttons on 


tration shows how a man would appear. 


of his suspenders. 
his coat are also quite evident, and his ribs may be 
A pickpocket might envy such power of 
he would have difficulty in conceal- 
plunder if others 


plainly seen 
discernment, but 
ing his were possessed of similar 
vision 

The 


Snooks apparatus, and is 


photograph was taken instantaneously with a 


reproduced from “Archives 
of the Réntgen Ray.” Heretofore, it has required a 
long exposure to take a photograph with the Réntgen 


rays, but recently a system has been devised by which 


a very sudden and powerful discharge is produced 
capable of making an instantaneous photograph. This 
sudden discharge is made by using a fuse in place 


of the interrupter of an induction coil. The fuse is 
melted when the proper intensity of current is reached, 
producing a very sudden break of the primary and a 
Exposures of 


discharge of the secondary. 


1z0 of a second have thus been obtained. 


powerful 
1/50 to 1 

















The Sketch. 
RONTGENOGRAM OF A FULLY DRESSED MAN. 
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It is Easy to make advertising 


claims for cars; but to make cars that will make good 
the claims is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
fairness to yourselves and all the manufacturers, com- 
pare the cars point by point. That is all we ask. 


There are Chalmers dealers in all parts of the United States—more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 


Chalmers “30” $1500 


Judged by price alone you might as well buy some other 
car asa Chalmers: $1500 is simply $1500—no more in one 
bank than in another, no more in bills than in coin, no more 
in your pocket than in another man’s. 


It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 


Your $1500 is worth more than another man’s $1500, if 
at all, only because you are able to buy more with yours than 
he can buy with his. 


We believe that when you buy a Chalmers ‘‘30’ your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact. 


_ Please remember you are not buying a rice or an adver- 
tisement: you are buying acar. ‘Therefore examine the car 
on its merits. 


If you investigate thoroughly a Chalmers will be your 
first choice, if you are able to get a delivery in your territory. 
x * * 

It is difficult to get more in a car, at any price, than you 
can get in a Chalmers ‘‘Forty’’ at $2750. The ‘‘Forty’’ has 
all the power one can want, the quality to endure, beauty 
of line and luxurious finish. Seats for seven if desired. 
Catalogue “R” on request. 


Chalmers Motor Company 


Licensed under Selden Patent 


Detroit, Mich., U. S. A. 








Chalmers “30” Touring Car and Roadster, $1500 
Pony Tonneau, $1600 Inside Drive Coupe, $2100 Limousine, $2750 





Please mention the SCIENTIFIC AMERICAN when writing te advertisers 
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THE HEAVENS IN MAY. 
37S.) 


pick up 


(Concluded from page 
telescopes of sufficient size to 
faint greenish disk of the planet. 
quarter at 


the 

The moon is in her last 
< A.M. on the 2nd, and is new at mid- 
night on the 8th (during the solar eclipse 
visible in Australia). She reaches her 
first quarter at 9 P. M. on the 15th, is 
full during her eclipse on the night of 
the 23rd, and comes to the last quarter 
again at 5 P. M. on the dist. She is 
nearest us on the 8th, and farthest away 
on the 2Ist. 

During her circuit of the sky she passes 
close to Venus on the 5th (and likewise 
near the comet the same afternoon), to 
Saturn on the 7th, Mercury on the 10th, 
Mars on the 12th (pretty close), Neptune 
on the 13th, 19th, and 
Uranus on the 28th. 

University Observatory. 
—e 904 = 
NATURE AS AN INVENTOR. 
(Continued from. page 379.) 
use Those admirable workers in skin, 
the Kaffirs and Eskimos, employ only 
knives. The idea of the knife edge in 
combination with the leverage afforded 
by tools of the grasping type had never 
occurred to them. Yet shears are exem- 
plified by the jaws of many insects, as 


Jupiter on the 


Princeton 





well as by those of tortoises and turtles. 
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Only of comparatively recent years has 


man made boxes in which to store} 
money, trinkets, or other valuables. Yet | 
Nature has had her boxes from time im 
memorial. Some of the most interest- | 
ing of these take the form of seed-pods, | 
example, the stout casket in| 
which Brazil nuts are packed. In this 
instance, too, the primitive idea of the 


later elaborated by the Chinese, 


as, for 


puzzle 
as well as by other races of mankind— | 
seems to lie dormant; for here we have | 
a vast number of nuts, so cleverly packed | 


place 

The hinge, as attached to a lid or door, 
has been known to man only for centur- 
ies, yet Nature has made use of it liter- 
ally for billions of years. In proof of 
this statement, it is only necessary to in- 
a bivalve shell, such as an oyster 
or a clam. We know from geologists 
that such shells are among the earliest 
upon this earth with | 
The eggs of |} 


dicate 





indications of life 
which they are acquainted 
many insects, too, open with a very per- 
fect little hinge; little lid | 
covers the contrived 


while the 
which cunningly 
nest of the trap-door 
hinged in a most 


means of silken bands. 


spider, is =I 
ingenious manner by 


Savage man had no means of preserv- 
ing light for himself after the setting of 
with the slow 


the sun, and it was only 
progress of civilization that he became 
inspired with the idea of artificial illu- | 
Yet this was not for want of | 
examples set by Nature; for many ani- 
mals carry about with them bright lights 
during the Marine 
organisms, in 


mination 


hours of darkness. 
particular, emit phospho- 
many 
names as glow- 


rescent radiance, while 


insects, to which such 
worms, fireflies or lantern-flies have been 
applied, are highly 
instances the precise manner in which 
the light of these creatures is produced 
has baffled scientific inquiry. Still, the 
fact remains that Nature had her living 
glow-lamps ages before man emulated 
her example. 

Formerly the surgical operation known 
as cupping was so constantly performed 
attained middle 


The object 


that scarcely any 
age without 


man 
undergoing it. 





some definite 


means of his 


spot; the 
apparatus, 


surgeon, by 


calling atmos- 


Pheric pressure to his aid. Man might 
very well have invented this eperation | 
after examining the numerous suckers | 


which stud the long aris, or tendrils, | 
of an octopus. The principle involved 1s 
identical in each case. Indeed, many of 
man’s most useful inventions depend for 
their efficiency upon the weight of the 


ore 


| channeltype. Delivery 
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cussed and illustrated. 
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|atmosphere and the creation of a more 
Like the old 
well-known 


or less perfect 
cupping-glass, the 
toy known as the “sucker,” reminds us 
By means of the sucker 


vacuum 
fashioned 


of the octopus. 

a small circle of moist leather with a 
string attached—large 
lifted in exactly the same manner that 
the octopus dislodges hoids 
down its struggling prey. That compara- 
tively modern invention, the 
peg, is an almost identical device. The 
apex of the peg is fitted with a sort of 
a cup made of India rubber. When this 
is pressed upon a smooth, flat 


stones may be 


rocks, or 


pheumatie 


surface, 
such as a pane of glass, the air is forced 
out of the cup and a formed. 
The of the 


causes the cup to adhere to the glass 


vacuum 


pressure atmosphere then 


with sufficient force to enable objects to 
be suspended from the peg Further 
the man studied the 
might have added to the inventions al- 
ready enumerated, that of the 
pump, which raises water simply by the 
action of the atmosphere 

That well-known device, the ball-and- 
socket joint, without which many of our 
instruments and 
and impracticable, has many prototypes 


who had octopus 


common 


tools would be clumsy 


in Nature. Perhaps the most familiar of 
these is seen in the articulation of the 
human shoulder bones—or, indeed, in the 
bones of many animals, for the marvel 
ous flexibility of the snake is rendered 
possible only because the vertebr# of this 
reptile constitute a long chain of balls 
and sockets beautifully adjusted one to 
the other. Another very perfect exam- 
ple of ball-and-socket movement is found 
in the case of the sea-urchin. Fach of 
the spines with which the shell of this 
creature is covered is swollen at the base 
into a cup-like form, and this cup fits 
accurately upon a little rounded promi 
nence of the shell, which exactly fits Into 
the cup, just as the ball of the human 
thigh-bone fits into the acetabulum. The 
legs of insects, in their articulation to 
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the body supply examples of the ball-and 
socket principle too 
tion. 

The idea of the flask or bottle is emi- 
nently natural—i. e., it has played a part 
in the economy of Nature from time im- 
memorial. Perhaps the most remarkable 
examples are to be found in the vegetabie 
kingdom among the plants known as 
gourds, the seed-vessels of which assume 


numerous to men- 


forms calculated to remind the least 
imaginative individual of antique pot- 
tery. 


We have already seen that the theory 
of the common pump might have formu- 
| lated itself in the mind of man after he 
had studied the habits and structure of 
There is, 
totype in Nature for that far more com- 
plicated device known as the force-pump 
prototype is the human heart. 
Anatomists agree that it is constructed 
on principles which are marvelously up- 
to-date. In an incredibly short 
of the blood in the 
body passes to the heart and is driven 








the octopus. moreover a pro- 


| This 


period, 
the whole human 
from it again with a force which carries 
the stream to the tips of the fingers and 





toes; while as everyone knows, the action 


of the heart persists, night and day, 


| throughout the whole life of a man if 


luminous. In many |The Fifth Prize Garden of the American Homes and Garden’s| w¢ regard the heart as the prototype of 


a force-pump wrought in metal by the 
hands of mankind, we must still be im- 
pressed by its immeasurable superiority 
Its renovation and repairs are affected 
while the mechanism is in rapid motion. 

The simplest form of sewing is that 
which is in vogue among such primitive 
races as the Eskimos and Kaffirs 
sists in boring holes through the material 


It con- 


which is to be joined together, and push- 
ing the thread through them. 
will observe that the operation is of so 
|; rough-and-ready a character that no nee- 


The reader 


dle is required; and one is almost tempt- 
ed to imagine that mankind might actu- 
ally have copied this method of sewing 
|from having observed the manner in 
which the tailor bird constructssits nest 
Be this as it may, the fact remains that 
this bird actually sews leaves together by 
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was not first in the fleld where the art 


of needlework is concerned. The sewn 


seam is another of Nature’s own contriv 








ances 





The arts of spinning and weaving have 





also their prototypes in Nature. The ma 





jority of nest-building “birds exhibit a 
more or less strongly marked weaving 


instinct. This instinct is most strongly 


developed in the case of a genus of finch- 





like birds indigenous to the warmer parts 













































‘ ice ‘he spinni acetylene, O. A 
f Asia and Africa The spinning P 3 . Loveless — oF am 
ete on, : to form thicker I last the ideal guide, the result of 20 years of study and Gas light, invertea’ erase ter tucamnenans 956,384 
> reg 3 as ( ] P - in >» 0 -“andescent, 
of fine threads so as to fo travel, is completed. It is endorsed by every steam- _ A. H. Humphrey ..... oe : 
. . ‘ ry . 4 . “ +n Gas i eo ’ i tale 
strands and the combination of these into ship and railroad company in Europe. To those who are not + + eens aA. Sindler seawes 
webs, are operations characteristic of planning a trip it is equally informing. Send for illustrated Gas purifying apparatus, FE. S hmiedt... 
many insects and their allies. Many spi-| circular containing one hundred questions out of 2,500 this book will answer. It is ae eee charging upright, E. G. B. 
é sects i é : 7 * . ° . ° ° ° Korting 
. : pet mailed free and will give some kind of an idea of the contents of this unique book, which Gasket, W. A. & hultheis <C 
ders, as everyone knows, construct silken | should be in the hands of all readers of the Scienriric AMERICAN as it tells you exactly Gearing, N. P. Fraser Sixtoas 
: P G , rans , , 
webs which they employ as a means of | what you have wanted to know about a trip abroad and the ocean voyage. Ga a, ms Ww. eee ‘ 
. =~ actine for making llov 
capturing their prey, or of protecting WHAT THE BOOK CONTAINS _ P. 'T. Sievert e 10 - 
: : i, ae 500 Illustrations The Sea and Its Navigatien Glass machine, continuous drawn shee 
} . , 3 s s rs heet, L. 
their egg-clusters from injury. But it is 6 Color Plates Statistical Information insd's Phombers — , ie 
ine ‘ , ass teeming apparatus, J. W. Cruik ‘ 
among inse< the sub-order Heterocera 9 Maps in ket Ocean Records — . Cruikshank { 
among insects of the sub-or ae Hete ; Names 2,000 Hotels, with price 400 Tours, with prices > tan Mes Ornas . in $e § 
(i. e. the moths) that the spinning of silk All About Ships The Passion P ‘rain loader, S. L. Cornatzer 
: : , “A Sater Sea” Practical Guide to London ctinding machine, O. Ashton 
has been brought to the highest state of Automobiling in Europe Practical Guide to Paris Grinding oe y ¥ Suite : 1S 
. 7 i} 4 ac ne, A, C. é > ne’ oon 
perfection Moths, indeed, may with jus-| MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York, N. Y. Grinding mowing machine Sntees and the —— 
— is like, grinding rest for use =e 
tice be termed the first spinners—the in-|" io et ter one ie, W. Baw 





Hair pin box, B. E. Sawyer... 
Harvester, S. Millar ; 
Harvester, potato, C W. Becker 
Hasp lock, A. L. Jervey as 
Hay loader fake 
Hay press, J. S. Lafleur 


ES, | a i a a a s ) Fe SY  eeemeneeee 
of this invaluable art. Take, for example, | 
the cocoon of the well-known Cecropia 

Hay rack, ©. Krogen 


moth—the so-catied American silkworm. 
| Headlight support, Williams & Harris 


aaa eagpecnc teen yar ptiongeaer “ * e or 
{t is enti: ly constructed of silk whic h eet breasting machine. J Gouldbourn 955 
is secrete rile 3 i » - emmer, A. H. De Voe ‘ 
is secreted by glands in the mouth of the | Hinge. shutter. 1. 2. maitigherty 956 
grub or caterpillar. As soon as the insect; Hobby horse and vehicle, combined, F. W. 
, 56,3 


Fuessel ° ° . 
has become full-fed, and is about to pu- Houting a uae yA me ag S ‘ 
oning and stropping machine, J. D. Tipton 9: 
pate, it sets about the formation of its | ote rling ‘bo hook, <n sa 
, : = . 4 oop nailing horse, lining, H. Roberts.. 955,905 
cocoon and labors unceasingly until it 18 | COMMON caution to children but also go Hoop nailing jig. H. Roberts F 955'908 
completed The exact method of con-| st A 4 Fete 
side, H. C. Weitzel 956,008 


struction is so intricate that considera- | for grown men and women. You are playing Meeneehes calks, machine for making, R. 
tions of space forbid us to describe it in| a ; ‘ h f I] Hos P I Wooster eae ae 
detail. Suffice it to say that the cater- with fire when you insure your property without carefu y i ig A al... 


t's 
pillar first constructs of silken threads Humidifier, J. Kelly 


. . i Hygrometer for regulating bu nidifyin . 0 
a kind of seaffolding, or framework; and selecting the company which promises to protect you _ooe ei ak & Hodee® - ¢ 
then—iaboring from within—goes to and | 4 ainst loss. Companies differ just like individuals. Why §f {zit tec a. 1, irocating : 


Ice chopper, A. Price 
fro about the skeleton structure deposit Indicator’ L- 5.'Risckbow en 
Indicator, I J. Rieckhoff 


ing its endless silken thread by means of | ces when at no extra cost, safet can be Internal combustion engine. A. Ww. W a 
take chance ’ A.W. Nichol 


Ge . a _— . ) its head Internal combustion engine, R. M. Roof 
a figure of eight movement of i ionlts cae kh een ) 


In this way a kind of tent of marvelous had by simply saying to your agent when your Insurance Ironing board. s. T. Knapp ae 
oughness is built up, wherein the cater- C ° ° ” rome eS, machine needle, G. C. Egiy 
cae iene tn expires, “Get me a policy in the Hartford. 














Lamp, alcohol, Chapman & Gutermann 
Lamp, flash, Ellingson & Stout... 


amp, gas, A. Recter 





In passing, the reader may be reminded 
that many kinds of caterpillars contrive | 
a kind of trap at the mouth of their co-| 


pillar changes to a chrysalis and passes | 

safely through the quiescent period of its | 1 i e Lae cee ne, 1. Reve. 
ee ae eee oy al The Hartford Fire Insurance Company is th See as ee 
adult moth. | best known of all the fire insurance companies In America. I - Se ites by gas or vapor ne - 


Latch and latch connecting apparatus, H. G. 


For a century it has promptly paid every loss, the aggre- ff ,.,..."s, IE ge 


Latch, barn door, C. Harrison 


956,005 
. 956.054 





. atch, door, F. , essler ba pee 
coons similar in principle to those made | gate now amounting to more than $ 130,000,000. Its oy only A..F = H. Richardson 956.174 


Leveling chanis or engineering 8 
by man for the capture of crabs, lobsters eveling mechanism for engineering and sur 


and eels. Within the neck of the Em- 
ae ees Se en from the hidden rocks of stock specula- 
is a conical arrangement of stout, bristly never in danger : ae Linotype machine, G. D. Hartley as 

m e . ed JAnotype chine f ix. } : irasnick § 
appendages, which form a well-nigh im-|f ti.) because invested only in the safest securities. One J timia?mcter s We'teaing:..¥ Grrmik 8 
init slo ths -_ ai > “ks of ’ Liquids and fluid substances. machine for 
penetrable barrier against the attac 
enemies which may attempt to force an 
entrance from without. Yet owing to the 
flexibility of these appendages, the fully 


reputation for fairness is unexcelled. Its resources are Lite "sheet fender, automatic Me Le Relat fe 

Jifting jack, J urkholde ‘ ‘ { 

Link —_ salle Selle aeeeniinn: i. Mer 
ritt . 








clarifying and filtering, T. B. Marshall 955,889 
I 


hundred years of life and growth have demonstrated its J} sienspivine nite’ and treating same. 


Steinau ° 955,918 
Lock See Car door lock 


able management and unshaken stability. You are mot fi vx eo. “teici 
Lock, P. F. Augenbraun 
k 


playing with fire when you er fh Hagen controlled, W. H. Kluge § 


developed moth can push its way out of 
» coc vy srfect ease. If the read- 
the cocoon with perfect é Locomotive boiler, articulated, H. 8. Vincent § 
er has followec this description carefully, Looms, compass boerd for, K. & J. B. Engs 
’ berg . eereues 

he wil! perceive that the trap of a moth’s A k for the Hartford Looms, thin place detecting means for, A. 

; rite e reverse < B E. Rhoades é ees 
cocoon is a veritable reversed counterpart S Se Me vee 
of the familiar lobster-pot—a device which Mail delivering apparatus, J. H. Garman 


. | Manganates, permanganates, halogens, and 

is employed by fishermen in many parts an et You a Hartford Polic | hydroxids, producing, F. J. Machalske. % 

, ' , Any Agent or Broker Cc G y | Massage cup or tip, J. B. Fey Se 

of the world Match box, Hiering & Fuller 
The writer is not aware whether Na-| Lee 

ture’s contrivance of a box that cannot 


Match box, R. E. L ae . 
Mechanical movement, J. D. Windsor 
roll off a shelf has ever been put to prac- 
r 


STATEMENT JANUARY 1, 1910 | Metal fats and the like, treating rolled, F. 
tical ase by mankind It is obvious, | 














Metal, machine for attaching fabric to, L. 
> W. Rhoades : ; ° oun 
Capital, $ 2,000,000.00 Metal ‘screen, H. W. & W. W. Watson. 2 
y Milk cooler and cream receptacle, R. Ander 
however, that such a device might very} ; es x. . 
well form the basis of more than one) Liabilities, 14,321,953.11 Milk, dehydrating, White & Elten..... 956,246 
e = a Miners, system for ventilating and rendering 
first aid to entombed, R. C. Dawson % 


valuable invention The principle may Assets, . . . 23,035,700.61 Mixing machine, G. Hoffmann 








be studied by all those who are able to} ‘( rill Moistening device, W. J. Minkiewitz . 95 
i } Ue “OF SI - i Mop ger, E. C OO RR AS Sr 
visit the rocky ledges used by sea-fowl| ‘A CENTURY OF SERVES Surplus for Policy-holders, 8,713,747.50 J Mop wringer, B. Charpentier. «<= o-- 00 j: 
as breeding places—or, indeed, by those | II Sach Sennkecpasesvnsassnasess 
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Classified Advertisements 


Advertising in this column is 75 cents a line. No less 
than four nor more than 10 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY, — You will find 
inquiries for certain Classes of articles numbered in 
consecutive order. 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


inquiry may be repeatea baa 
MUNN & CO., Inc, 








BUSINESS OPPORTUNITIES. 


CORRESPONDENCE with a reliable manufacturing 
concern coutepes % manufacture remote contro] switcb, 
is solicited. P.T. McNally, Mandan, North Dakota. 


inquiry No. 8918,—Fror manufacturers of “Wydt’s 
Electro-Catalytic Sparking Plag.” 


PATENTS FOR SALE. 


FOR SALE.—Patent No. 935,688. Mixing mechanism. 

A simple novel structure. Can be cheaply constructed. 

household necessity Price moderate. Address 
Frank P. Lynch, McConnelisburg, Pa. 


Inquiry No. S987.—Wanted, the manufacturers of 
the Van Winkle Woods & Sons, and the Weber power 
meters. 


FOR SALE. 


FOR SALE.—Models and molds for everything in 
plaster. iron and bronze. Ceiling outfits. drophammers 
and dies. Acorn Works, Indianapolis, Ind. 


Inquiry Ne. 9014.—for manufacturers of ma- 
chinery, supplies, etc.. to equip a small piant for the 
manufacture of iridium—tipped gold nib making for 
fountain pens. 


HOUSE Wife’s Twentieth Century Delight. 
in hardware which can be manufactured for 10 cents, 
Its simple construction, magic operating features and 
pressing need will create a demand which will provea 
fortune. Will sell outright or be interested in_proposi- 
tions of manufacturing on royal basis. 8. R. Kelly, 
Wellington, Texas. 

Inquiry No. 9016.—Wanted. machinery necessary 
for an installation of a plant for reficing salt by a 
modifiaction of the Bessemer process. 





LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in all lines sup- 


plied at short notice at moderate rates. Smail and 
special lists compiled to order at various prices. Es- 
thmates shouid be obtained in advance. Address 


Muun & Co., Inc., List Department, Box 773, New York. 


Inquiry No. 90°23.—Wanted, to buy silk machines 
from re-reeling, twisting, doubling, tothe final process 
of making it into clothes. 


HELP WANTED. 


W ANTED.—A high class superintendent on track re- 
vision work, raising and lowering grades. Only those 
with experience need apply. Experience, Box 773, N. Y. 


Inquiry No. 9029, — Wanted, catalogues and all 
information on machinery for braiding straw inmanu- 
Crewe wckan wesene lueewe 


SITUATIONS WANTED. 


MACHINE SHOP FOREMAN, 25 years’ experience in 
U.S. and foreign countries; 12 years as foreman; seeks 
similar position. First class references. For further 
particulars address Foreman, Box 773, N. Y. 


inquiry No. 9038.—Wanted, the address of tbe 
Chipman Electric Puritying Co, 


MISCELLANEOUS. 


CHEMICAL analysis, investigation and research work. 
Processes devised. Correspondence invited. J. F. Dun- 
nican, Chemist, Milburn, N. 


Inquiry No. 9042, 
Safety Razor Co 


Wanted the addressof Farney 


SALE AND EXCHANGE. 


FOR SALE.—Engine lathe. Our regular $75.00 lathe 
complete, with a face plate, two centers, wrenches and 
a full set of change gears to cut all size threads. Price 
only $45.50. L. F. Grammes & Sons, Ailentown, Pa. 








Inquiry No. 9053.—Wanted, address of firms who 
instail plants to manufacture nitrogen 


A LIST OF 
cards. A 
Price $15.00. 
ment, Box 773, 


1,500 mining and consulting engineers on 
very valuable list for circularizicg. ete 
Address Munn & Co., Ine., List Depart- 
New rk. 








Ingiury No. 9055. Wanted, address of parties in- 
terested in Log Cleaning Machines. 


Inquiry No. 9060.—Wanted to buy machinery to 
manufact ure seed corn racks. P 


Inquiry No. 9066.—Wanted complete outfit for 
export for making rice-flaxes and wheat-flakes, 


Inquiry No. 9073.—Wanted, machinery to manu- 
facture cocoanut oil; also the crude material 
Inquiry No. 9074. 


Wanted, to buy old mode! lo- 


comotives or steamboats, such as were exhibited with | 


nickel-in-the- slot attachments in ferry-houses, etc. 





lf you manufacture these goods’ 





Article | 








Inquiry No. 9098,.—W anted, name and address of | 
the manufacturers of the ozonizer 


Inquiry Ne. 9099.—Wanted, address of manufac- 
turers of machinery for making wire cables. 


Inquiry No. 9101.—Wanted, addresses of manu 
facturers of a dip or magnetic needle, for exploring for 
iron ore, 


Inquiry Ne. 9104.—Wanted, addresses of manu- 
facturers under the name of A. O. Co. Standard. 


Inquiry No, 9107.—Wanted. addresses of manu- 
facturers of small emery files (pieces of emery in the 
shape of a file). 


Inquiry No. 9109.—Wanted addresses of the manu 
facturers of the Dion Desk Clock. 





} 

| 

inquiry No. 9110.—Wanted to buy machinery for | 
reducing old tin cans, so that they may become a source 

of revenue. 


Inquiry No. 9113.—Wanted name and address of 
fee ae of the Russel! Patent Automatic 
Dn eil, 


Inquiry No. 9114.—Wanted name and address of 
manufacturer of the Auto Lantern Globe. Fits all 
lanterns, 


Inquiry No. 9115.—Wanted a machine for making | 
pen nibs, similar to Wm. Mitchell's G. & J. nibs and | 
averly nibs. | 


Inquiry No. 9117.—Wanted names and addresses | 
of tne manufacturers of pedometers. 


Inquiry No. 9118.—Wanted, a muffler for a gaso- 
line engine, built upon the principle of the Maxim 
silencer, recently brought out for use on rifles. 


Inquiry No, 9119.—Wanted, name ard address of 
the manufacturer of Zeglin bullet-proof cloth. 


Inquiry No. 9120,—Wanted, the address of the 
Ideal Fuel Feeder Co. 

Inquiry No. 9121.—Wanted, manufacturers of cut 
stencils for fancy work, sofa pillows, etc., and oil colors 
and brushes for same. 


Inquiry No. 9124.— Wanted, name and address of 
a company in Germany making a machine to manufac- 
ture a cement and asbestus shing/e and building lumber. 


Inquiry No, 91:27.—Wanted. address of L._ Der- 
migny, manufacturer of a family ice machine for $10.00 


Tnquiry No. 9131.— Wanted, information as to how 
or where | could get a sample of tin ore. 


Inquiry No, 9132.—Warted, manufacturers of a 
gasoline traction engine with a hoisting attachment; in 
other words, the machine will be used as a portable 
stump puller to pull sassafras roots, used in making oii 
of sassafras. 


Inquiry No. 9134.—Wanted, a smal! hydraulic 
motor, capable of giving about one horse power, with a 
water power of 35 ibs. per square inch. 


Inquiry No. 9135.—Wanted, name and address of 
manufacturers of the Parshall Compressed Air Ice 
Machine. 


Inquiry No. 9136.—Wanted, the name and address 
of a skunk raising farm. 


Inquiry No. 9137.—Wanted, a device that will 
braid leather strips.for horse whips. 


Inquiry No. 9138.—Wanted, the address of manu- 
facturers of machines capabie of forming a number 
(12 or more) of Pe of paste about 36 mm. x 32 mm. x 
6 mm., made of lead oxide and sulphuric acid, and 
placing them into a frame having a separate compart- 
ment for each piece, the space between each piece and 
the next being all round 4mm. The process could be 
somewhat similar to biscuit making. 


Inquiry No. 9139.—Wanted, the name and ad- 
dress of some manufacfurer of a coffee mill run by 
water motor. 


Inquiry No. 9140, — Wanted, manufacturers of 
dise records for gramapbhones that use a sapphire point 
instead of a steel p le. 

2 mire Me. O24 Wanted on annlience used In 
ice chests to make ice last longer. ~~ 

Inquiry No. 9143.—Wanted, name and address of 
the manufacturers of an air mattress. 


Inquiry Ne. 9144.—Wanted, manufacturers of 
machinery for making soda water tubes, commonly 
known as straws 


Inquiry No. §145.—Wanted, to buy machinery to 
load blasting caps or detonators. 


Inquiry No. 9146, 
gaged ir die cast work. 


Inquiry No. 9147.—Wanted, manufacturers of 
machinery for making manilla rope and all kinds of 
ropes from tibre of century plants, such as maguey, 
agave, honiken, zazeviera or any such fibres. 


Inquiry No. 914S.—Wanted. manufacturers of 
machinery for weaving bags of fibre, also manufactur- 
ers of machinery for separating fibres as above men- 
tioned from their respective plants, 


Inquiry No. 9149.—Wanted, manufacturers of 
manehaecy for roasting coffee for smail and large indus- 
ries. 


Inquiry No. 9150.— Wanted, manufacturers of ma- 
chinsry for the manufacture of French heels tor ladies’ 
shoes, 


Inquiry No. 9151.—Wanted, manufacturers of 
cocoanut oil machinery. 


Inquiry No. 9152.—Wanted, the address of the 


Grabam Safety Lamp Filler and Ventilator. 





Inquiry No. 9075.— Wanted. to buy smal] weather | 


Vanes, such as can be used as ornaments on lightning 
tod tops. Aluminum preferred. 


in fauiry No. $076.— Wanted. the address of parties 
“nada who could make a safety razor. 


t Inquiry No, 9077.—Wanted, the address of mannu- 
turers that make small articles of wood, such as 
checker boards, ete. 


Inquiry 
facturers 
Suitable 


No. 9907S, —Wanted, the address of manu- 
of sewer pipe, made of tiber and asphaltum, 
for laboratory use. 


Inquiry No. 9080.—Wanted the address of parties 
manufacturing paste-making machinery 


mitauiry No. 9083.— Wanted, the address of firms 
anufacturing small beer brewing plants, from 75 to 100 
Gallons a day. 


nanauiry No. 9085. 
Ollow perforated tubing. 


panauiry No. 9086.—Wanted, to buy a pine wood 


Wanted, to buy longitudinal 


Inquiry N 4 

J o. 9090.— Wanted 
Suspender and supporters suppl 
able bachelor buttana Pe 


Inquiry No. 9092.—W 

5 . anted. the address of some 
firms who m inufacture permanent lamp wicks. 
Inquiry No. 9094.— Wanted address of The 


Thomas Arith 7 
d »meter Company, also Burkhart Aritho- 
meter Company. seelie ave Iso . it 


Inquiry No. 9095.--w 
. >.--Wanted, name and address of 
the manufa turer of the duplex revolving pencil sharp- 
Inquiry No. 9 
fase No. 9096.— Wanted, the address of manu- 
strona of spiral welded pipes, possessing great 


Inquiry No. 9097 
e e Ww 
mpulse water wheels anted, address of makers of 








manufacturers of | Paper box making appliance, i w, 
also patent adjast- | Paper or like material, 


| 
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Motors, cut-off for fluid pressure, J. H. 
GH dasosepees ‘ ° 

Mower, lawn, L. L. Lovett .. 

Muffler, J. J. Radell 

Music or the like, apparatus for preparing 








matrix sheet 
written, F. De ‘a 
Music playing mechanisms, controller mech 
anism for automatic, G. 8. Williams 
Music rack and cane, combined folding, L. 
D. Goughenour 
Musical instrument, automatic, J. E 
Nest, hen's, A. Jessup 
Nightgown, J. R. Jones 
Nozzle, exhaust or suction, A. T. Noe 
Nut for spindles, split adjusting, F. Kk. 
Nut, spring, W. C. Schoelkopf 
Oil brazing burner, R. D. Conrad 
Oil engine, crude, J. M. Primm 
Oil refining apparatus, J. C. Fleming 
Ore, treating, Lockwood & Samuel 
Oven, portable baker's, C. E. Sears 
Oyster opener, F. W. Diamond 
Package holder, . R. Parmley 
Package lining, F. S. Davis 
Packeting machine, E. T. Pollard 
Packing, J. Crane 


>» reproduction of 


Hagey 


Rand ¢ 











Packing, hollow shaft, Gray & Kenyon 
Padlock, C. I feeks .. . 
Padlock, F. y 

Paint, O. Marchand . 

Paint or varnish remover, C. Ellis 
Panel board, L. C. Reed 4 
Paper bag, H. W. Stuart 

Paper bag holder, P. Joiner 


Paper box, J. G. Reber 9 4 
956,486 





" Coryell 
apparatus for sep 
arating shects of, y. Vickery... . 956,456 
Paper receptacle, J. N. Davis.. pacces SON 
Percolator, coffee, C. Fuller ... seks os 9. 
Percolator pot, valved, J. W. Chapman 9 





Percussive apparatus, automatic, W. Mauss 955,976 
. B 


Phonographs, sound amplifier for, le 
PE * wihdani 56-40 ° es Tyr 956,235 
Photographic print dying apparatus, J. 0. 
Ellingson ...... Aipaneiw de ‘ ... 956,319 
Piano touch regulator, Thompson & Bahr... 956,448 


the like, 

| RE A 
Pianoforte, C. Vincent .. , oon sede 
Picture films, magazine for. G. W. Ryder. 
Picture hanger, J. A. Darden ....... 


Pianos and A. D. 


attachment for, 





Wanted, address of firms en- | 
| write at once 
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POLAR WATER STILLS 


ALL CAPACITIES 
For Colleges, Clubs, Hospitals, Hotels, Laboratories, 
factories, bottlers or the home; wherever chemically- 
pure and palatable water is essential or desired, 
Automatic, economical and dependable apparatus. 
Send for Bulletin 


POLAR ICE MACHINE COMPANY 
83 Jackson Boulevard, Chicago 
CRESCENT WOOD WORKING 
MACHINERY 
Satisfies Particular Users 
Band Saws, Saw Tables, 
Jointers, Shaper: 
Swin, i 
ers, Planer and 
Matcher, Band Saw Blades. 
We want you to have our catalog. 
Send for it today, 
THE CRESCENT MACHINE CO. 
280 Main St. Leetonia, Ohio, U. 8. A. 
“In a class by itself."’ 


“ Superior to all others.” 
“ A most wonderful car.” 


CHAS. 8, DUKRYEA, Reading, Pa. 


Manufacturer of Patented Articles, Models, Tools, Dies, 
Jigs, Special Machinery, Experimental Devices, Novelties, etc. 
CHAS. E. DRESSLER, 882-890 24 Ave., New York 


HOEFT & COMPANY 


Die Makers, Model Makers, Machinery Bullders, Punch Presses 
Light and Meary Stampings. 141 Mich &t., Chicago, Ill., U.S.A 


Automobile 
Inventors 


needing financial assistance to patent and manu- 
facture motor cars or automobile parts should 




















to 
DRAWER E, MARINE CITY, MICH. 


LUE FIN 


TAPES AND RULES 
ARE THE BEST. 
For sale everywhere. Send ter 
Catalog No. 16. 
& oO. 











LUFKIN RULE 
Saginaw, Mich., U.S. 
New York and London. 





nearer 














PATENT NOVELTIES, dies and e: ment 
made by Louis L. Loeb, 8. W. cor. Par Ave. and islet 
St., New York. Correspondence solicited. 


GEER MOTORCYCLES 













5-H. P. 2-cylinder GREEN EGG, - $225. 
al 4-H. P. ‘LUEBIND 00.00 
Det. P. 4, 150.00 
Used Motor-Cyc! - 40.00 


We have the largest line of new 
and used Motorcycles in the country 
’ at the lowest prices. Every machine 
reese Repairs aspecialty. Motors and castings for airships. 
Motors for railway velocipedes. Send for catalogue. 


HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 





Gas, Gasoline and 


Oil Engines 


Including Producer Gas Plants 
By GARDNER D. HISCOX, M.E. 


Eighteenth Edition, Revised, Enlarged and Reset. 
Size 6'4 x 9% inches. 476 pages. 
Price $2.50 postpaid 


HIS new revised and enlarged edition is a com- 
plete, comprehensive ent thoroughly up-to- 
date work, treating fully on the construction 
installation, operation and maintenance o: 

gas, gasoline, kerosene and crude petroleum engines. 

It treats on the theory of gas, soline and oil 
engines as designed and manufactured in the 
United States, for stationary, marine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
are fully explained and illustrated, Valuable in 
formation on the testing for economy and power, 
and the erection of power plants is also included. 
The special information on producer and suction 
gases cannot fail to prove of value to all interested 
in the generation of producer gas and its utilization 
in gas engines, A list of the leading gas and oil 
engine manufacturers in the United States and 
Canada, with their addresses, is included, as well as 
a list of United States patents issued on gas, gaso- 
a sae oil engines and their adjuncts from 1875 
oc e. 
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50c Per Pair 
for Pure Silk 


| HY WEAR 
W hose made Hose 
of cotton lisle or 


coarse yarns when you can buy 
genuine silk half-hose at 50c. 


Phoenix 
Pure Silk Hose 


are genuine silk— every thread is guaranteed 
to be the purest cocoon silk heel, toe, top end 
body. The heels and toes are reinforced by our 
exclusive Duo-Weve process imparting remark- 
able wearing qualities. 


Phoenix Silk Half-Hose are seamless. They are 
the first genuine cocoon silk half-hose to sell at 
50c. The purchase of the silk output of several 
mills enables us to reduce manufacturing cost 


The exquisite, light, soft, lustrous texture of 
Phoenix Silkk Hose is a decided contrast with 
the hard, coarse, common hose of mixed yarns 
that sell at the same price. 





Phoenix Silk Hose are not mercerized cotton, 
or silk and cotton mixed, but every pair is guar- 
anteed pure silk throughout. 


Ask your deeler first for Phoenix Hose, 
but, if not easily obtainable, we will fill your 
order direct and give you an absolute’ guarantee 
that every thread of these socks is pure silk, or 
money refunded, 


A trial will convince you of the excellent wear- 
ing qualities of Phoenix Silk Hose. You will 
never 20 back to common hose when you can 
get pure silk ones like the Phoenix for 50c a pai. 


Can be had in the following colors: black, tan, 
maroon, green, grey, taupe, burgundy, navy and 
helio. Six pairs, plain or assorted colors, in 
handsome box, prepaid $3.00, or 50c per pair 
—sold with a positive guarantee for wear. If not 
as represented money will be refunded. State 
size-and color wanted. 


Phoenix Pure Silk Knitted Neck- 
ties to match hose, 50c each, 


i Silk, Pure Silk 
and Nothing But Silk 
/ 
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256 Broadway lilwaukee, Wis. 


You'll want Phoenix Mafflers next Fall 





Corliss Engines, Brewers 
yttlers’ Machinery. THE VILIER 
CO., 889 Cliston St., Milwaukee, Wis 





apd 
MFG. 
MODELS @ EXPERIMENTAL WORK. 





nventions deveivped. Special Machinery. 
E. V. BAILLARD CO.. 24 Frankiort Street. New York 


CONSULTING ENGINEER. 


ERNEST L. RANSOME 
Reinforced Concrete 
ll Broadway, New York 


ER. Expert Manufacturers 
RUBB Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klya, N.Y. 


SOUTHERN STAMPING & MFG. 0. 


Manutacturers of special and patented articles. 
KR. 8., Nashville, Tenn. 











NOVELTIES & PATENTED ARTICLES 





Mw Al MACHIN 


E.KONIGSLO AMPING 8 wORK 











BARKER MOTORS 


““Imitated, but Not Equatled” 
Fine mechanical features. 
Honest power ratings. 
Reasonable prices. 
Manufactured by 


Cc. L. BARKER, 
Norwalk, - - ~- Conn. 











FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to 13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadie. 

Send for Lathe Catalog. 
W.F.&JNO. BARNES CO. 


Established 1#T2. 
1999 Ruby St., Rockroar, tis 


JAGER Marine 
4-Cycle Engines 













Skilifully designed and well 
built. Single e COntros, eum 
bining aulomatic carburettor 


with spark advance. Develops 
wide speed ranve and rejiability 
under wost trying cunditions 


Sizes 3toW@ hb. p. send for cataivg. 
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the pocket-like receptacle thus formed. 


Its method of working resembles exactly 


that which has been detailed above. First 
the sharp-pointed beak is used to form a 
slit or hole in the leaf, and through this 
a piece of tough grass, or other vegetable 
passed A second hole is made 
drawn 


work is 


fiber, is 


and the natural “thread” is 
through it: and so on until the 
tucking in and adjust- 


Should the reader 


ompleted by 
ment of unruly ends 
care to visit a museum, and make a men- 
tal comparison of stitches made by sav 
age tribes and those formed by the tailor 
bird, he will frequently discover that the 
iatter are far léss clumsy than the for- 
mer. In a word, it may be asserted with- 
out fear of contradiction that mankind 
was not first in the fleld where the art 
of needlework is concerned. The sewn 
seam is another of Nature's own contriv- 
ances 

rhe arts of spinning and weaving have 
also their prototypes in Nature The ma 
of nest-building “birds exhibit a 
more or less strongly marked weaving 
instinct. This instinct is most strongly 
developed in the case of a genus of finch- 
like birds indigenous to the warmer parts 
of Asia and Africa The spinning 
of fine threads so as to form thicker 
strands and the combination of these into 


lority 


characteristic of 
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sul(tss— 
versetion; develops will, public spsaking, personality 
Send teday far Free Booklet. Address 
DICKSON BENORY SCHOOL, 100 Auditorium Bldg., Chicage 


“HOW TO REMEMBER” 


ent Free to Keaders of thie Publication 


Sample of 
our prepared Geld and Sil- 
ver letters for Office Windows, Store Fronts, 

House Numbers, ete. A Gold Mine for Agents. 
Calif. agent made 61 95 2 days; Ohi 

Kas. agent $15.25 1 4 yu can do as well 
work. Thisis nae shames to make big m 
today for full particulars and free sample to agents 
Metallic Sign Company, 438 N. Clark Street, Chicago, Ilinois. 


You are no greater intellectually than 
your memory. Easy. inexpensive. In 
creases income; gives ready memory for 
faces, names, business details, studies, con 
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BELLE ISLE Eng ine | 


Swiftest, most powerfal, efficient and re 
Mable 2-Cycle engine of {ts size on earth 
—entirely new design, improved and 
perfected in every detail —makes speedy 
tittle launch from an ordinary row- 
boat. Catalog describing all sizes FREE. 


|New Belle Isle Motor C., benath D, Detroit, Mich, 




















webs, are operations 


many insects and their allies. Many spi- 
ders, as everyone knows, construct silken | 
webs which they employ as a means of | 
capturing protecting 
their egg-clusters from injury. But it is 


among insects of the sub-order Heterocera 


their prey, or of 


(i. e. the moths) that the spinning of silk 
has been brought to the highest state of 
perfection. Moths, indeed, may with jus- 
tice be termed the first spinners—the in 
ventors under the guiding hand of Nature 
s invaluable art. Take, for example, 
well-known Cecropia 
American silkworm. 
which 


of th 





the cocoon of the 
moth—the so-called 
It is entirely constructed of silk, 
is secreted by glands in the mouth of the 
grub or caterpillar. As soon as the insect, 
has become full-fed, and is about to pu- | 
pate, it sets about the formation of its | 
cocoon and jabors unceasingly until it is | 
completed The method of con-| 
struction is so intricate that considera- 


exact 


tions of space forbid us to describe it in| 
Suffice it to say that the cater-| 
pillar first constructs of silken threads | 
a kind of scaffolding, or framework; and 


goes to and 


detail 


then—lileboring from within 
fro about the skeleton structure deposit 
ing ite endless silken thread by means of 
a figure of eight movement of its head 
In this way a kind of tent of movesteni 
toughness is built up, wherein the cater 
pillar changes to a chrysalis and passes 
safely through the quiescent period of its 
existence, to emerge eventually as an 
adult moth. 
In passing, the reader may be reminded | 
that many kinds of caterpillars contrive | 
a kind of trap at the mouth of their CO- | 
coons similar in principle to those made 
by man for the capture of crabs, lobsters, 
Within the neck of the Em- 
for example, there | 
bristly 


and eels 
peror Moth’s cocoon 
is a conical arrangement of stout, 
which form a well-nigh im- 
penetrable barrier against the attacks of 
enemies which may attempt to force an 
entrance from without. Yet owing to the 
flexibility of these appendages, the fully 
can push its way out of 
the cocoon with perfect ease. If the read- 
er has followed this description carefully, 
he will perceive that the trap of a moth’s 
cocoon is a veritable reversed counterpart 
a device which 


appendages 





developed moth 


of the familiar lobster-pot 
is employed by fishermen in many parts 
of the world 

The writer is not aware whether Na- 
ture’s contrivance of a box that cannot 
roll off a shelf has ever been put to prac- 
tical use by mankind It is obvious, 
might very | 





however, that such a device 
basis of more than one 


principle may 


well form ti 
valuable invention The 
be studied by all those who are able to} 

sit the rocky ledges used by sea-fowl 
as breeding places—or, indeed, by those | 


(Continued on page 386.) | 














NOW READY 
THE SCIENTIFIC AMERICAN 
HANDBOOK OF TRAVEL 
With Hints For the Ocean Voyage 
FOR EUROPEAN TOURS 


ANB A PRACTICAL GUIDE TO LONDON AND PARK 
By ALBERT A. HOPKINS 
Editor of Scientific American Reference Book 
500 PAGES 500 ILLUSTRATIONS FLEXIBLE COVER, $2.00 
FULL LEATHER, $2.50, POSTPAID 


At last the ideal guide, the result of 20 years of study and 
travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are not 
planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book will answer. It is 
mailed free and will give some kind of an idea of the contents of this unique book, which 
should be in the hands of all readers of the SciENTIFIC AMERICAN as it tells you exactly 
what you have wanted to know about a trip abroad and the ocean voyage. 
WHAT THE BOOK CONTAINS 

The Sea and Its Navigatien 
Statistical Information 
Ocean Records 
400 Tours, with prices 
The Passion 

Practical Guide to London 
Practical Guide to Paris 


361 Broadway, New York, N. Y. 

















500 Illustrations 
S — oe . 
laps in 
Names 2.000 Motels, with price 
All About Ships 
“A Saier Sea” 
Automobiling in Europe 


MURIN & COMPANY, Inc., Publishers, 




















Don't Play with Fire 


COMMON caution to children but also good 
You are playing 
with fire when you insure your property without carefully 
selecting the company which promises to protect you 


for grown men and women. 


against loss. Companies differ just like individuals. Why 
take chances when, at no extra cost, safety can be 
had by simply saying to your agent when your insurance 
expires, “Get me a policy in the Hartford.” 

The Hartford Fire Insurance Company is the 
best known of all the fire insurance companies in America. 
For a century it has promptly paid every loss, the aggre- 
gate now amounting to more than $130,000,000. Its 
Its resources are 





reputation for fairness is unexcelled. 
never in danger from the hidden rocks of stock specula- 
tion, because invested only in the safest securities. One 
hundred years of life and growth have demonstrated its 
able management and unshaken stability. You are not 
playing with fire when you 


Ask for the Hartford 


Any Agent or Broker Can Get You a Hartford Policy 


STATEMENT JANUARY 1, 1910 
Capital, $ 2,000,000.00 
Liabilities, 14,321,953.11 
Assets, ny ee 23,035,700.61 
Surplus for Policy-holders, 8,713,747.50 


ce a 
UA CENTURY OF SERVED 
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Eyelet inserting machine, F. W. Luscomb. 956,119 
* feeding roll or head, W. B. Palmer. 956.408 
» electric, R. P. Thompson... 956 
F table, J. A. Fowler 
aucet, J. J. Hannigan .. er 
Faucet, measuring, H. A. Nelon 
Feeder, J. W Hildebrand 
| Feeding mechanism, C. W. 
} Feeding mechanism, E. Stuck 
| Fence machine, H. Roberts ° +e 
Fertilizers, litter, and other mate rials, car 
rier for, R. M. & A. J. Glor 
File, paper, C. Spiro 
Files and registers, 
count, L. E 
Filter, G. Knock es 
Fire curtain, portable ‘., i 
‘ire escape, Scherrer : . 
| Firearm, automatic, L. Schmeisser. .956 430 
| Fish hook, E. I Roberson 
Flashlight apparatus, W. T. 
Fluid motor, W. J. Morrison 
Fly screen, J. C. Marsh .......... 
Folding box, J. A. W agnitz 
Foot rest, L. Fitzsimons 
en See Drinking fountain, 
Fringe holder or rack, L. McGrath 
Frog, G. W. Rae 9. 
Fruit grading and cle¢ ne device, Rowland 
_ & Larsen seeeeee. 956,426 
Fur treating device, M. Whitiateb | "’ 956,247 
K — charging appars atus, blast, W. Ken y 
nedy 
Fuse, electric safety, T. EB. 
Gage, F. Lohman . ° 
Game apparatus, H. W, Westerberg 
Game, parlor base ball, H. A Comstock 
Garbage can, automatic sanitary, J 
Poss c ; 
Garbage receptacle, J. P. & A. ©. 
Garbage wagon, Dorr & Rogers..... 
Garment clasp, M. I. Hamburger... 
Garment supporter, C. A, MeC arthy 
Gas and electric cut-off, time controlled, H 
Niemann ; 
Gas burner, inverted, J. Lederer oe 
Gas burner, oil, C. C, Lillibridge “ 
(as generator, acetylene, F. E. Stover te. BBE 4 
Gas generator, acetylene, O. R. Moberley 956,497 
Gas generator, Porras acetylene, O. A, 






Gr abi im. 





holding ‘device ; for ac 
Leonard .. 





Barnum... 














Murray 





Urban 











956,384 

inverted burner for ine ande scent 

, A. H. Humphrey oa tienkee 955,874 

Gas, manufacture Zindler ; 956 

Gas producer, S. B Sheldo n 

Gas purifying apparatus, E. 

Gas retorts, 

Korting 

fasket, W. A. Schultheis 

ring, N. P. Fraser Venaawen 

rearing, transmission, W. W. Henderson 95) 

Glass articles, machine for making hollow 

: P. T. Sievert : 

Glass machine, continuous drawn sheet, I 

Thomburg ‘ . yen 

Glass teeming apparatus, J. W. Cruikshank 

Glove, T. Orna ee 

Grain’ loader s. L. Cornatzer pice 

Grinding machine, 0 Ashton » 

Grinding machine, E. F Smith 

Grinding machine, A, C. Warner... 

Grinding mowing machine knives and ‘the — 
like, grinding rest for use in, W. Raw 
linson 

Hair pin box, B. E 

Harvester, S. Millar 

Harvester, potato, C. W. Becker 





Schmiedt 
charging upright, E. G. B. 






3188 








Sawyer 








Hasp lock, A. L. Jervey 
Hay loader, J. Nelson 
Hay press, J. S. Lafleur 





Hay rack, ( 
| Headlight support, Williams & Harris 
Heel breasting machine, J Gouldbourn 
Hemmer, A. H. De Vox 
|} Hinge. shutter 5 mm. maugherty 
Hobby horse and vehicle, combined, F. W. 
“uessel . 
Hoisting apparatus, H. E Bowcher. .. ‘ 
Honing and stropping machine, J. D. Tipton % 
Hook. See Fish hook 
Hoop nailing horse 
Hoop nailing jig, H. Roberts ‘ 
Hoppers, automatic stop and waste for out 
side, H. ©. Weitzel 956,008 
Horseshoe ealks, wachine for making, R. 
V. Comstock, Jr. 
Hose, P. L. Wooster .. a9 
Hose supporter, W. M. Titus et al.... 











lining, H. Roberts. . 





Hub, wheel, W. W. Cork 

Humidifier. J. Kelly 

Hygrometer for regulating humidifying and 
heating systems, Cramer & Hodge 

Ice chopper, A. Price 

Ignition timer, H. I. Broedling 

Index, card, M. A. Brown A 

Indicating device, H. G. Osburn 

Indicator, L. J. Rieckhoff 

Internal combustion engine, A. W. Nichols 

Internal combustion engine, R. M. Roof.. 

Invalid’s chair, R. M. Olmsted 

Ironing board, S. T. Knapp 

Knitting machine needle, G. C. Egly 

Lamp, alcohol, Chapman & Gutermann 

Lamp, flash, Ellingson & Stout ‘“ 


Lamp, gas, A. Rector 

Lamp lock, incandescent, L. Davis 

Lamp socket, electric, V. T. Bailey 

Lamps adjustable stand for search, A. 
Krauth 9 

Lamps, system of ees. by gas or vapor 
electric, H. N. Potte 

Lat ‘h and latch connecting apparatus, H. G. 
Voight 


Latch, barn door, J. Dunn ...... 
Latch, barn door, C. Harrison 
Latch, door, F. E Sessler . 
Laundry iron, electric, E. H. Richardson 
Leveling mechanism for engineering and sur 
veying instruments, Saegmuller & Grebe 
Life sheet fender, automatic, M. L. Keizur 
Lifting jack, J. H. Burkholder. . { 
Link and making same, connecting. <= Mer 
ritt . 
Linotype machine, G. D. Hartley . 
Linotype machine matrix, G. W. Grasnick 
Liquid meter ). Ledoux 956.374 
Liquids and fluid substances. machine for 
clarifying and filtering, T. B. Marshall 955,889 
Lithophone white and treating same, ©. I 
Steinanu 
Lock. See Car door lock. 
Lock, E. L. Teich 
Lock, H. G. Voight 
Lock, P. F. Augenbraun 
Lock, E. H. Jones ° rl 
Lock indicator, coin-controlled, W. H. Kluge 
Locomotive boiler, articulated, H. S. Vincent 
Looms, compass board for, K. & J. B. Engs 
berg . 
Looms, thin place detecting means for. S: 
E. Rhoades 4 
Lubricator, J. H. Searle ocmare : 
| Mail delivering apparatus, J. H. Garman 
Manganates, permanganates, halogens, and 
| hydroxids, producing, F. Machalske 
| Massage cup or tip, J. B. Fey ; 
Match box, Hiering & Fuller 
Match box, R. E. Lee ae os 
Mechanical movement, J. D. Windsor... 
Metal flats and the like, treating rolled, 
| H. Daniels ‘ svkh pabésns 
Metal, machine for attaching fabric to, 
W. Rhoades “ ° 
Metal screen, H. W. & W. W. Watson 
Milk cooler and cream pares R. Ander 
son “ 
Milk, dehydrating, White & ‘Elten. - § 
Miners, system for ventilating and rende ring 
first aid to entombed, R. C. Dawson f 
Mixing machine, G. Hoffmann 
Moistening device, W. J. Minkiewitz 











’ 955,918 


956,000 








Mop wringer, E. Charpentier............-.. § 
Motor and lazy tongs elevator, C. 
| BONWAFS .... cc ccccccccvesecesccecs 
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Classified Advertisements 


Advertising in this column is 75 cents a line. No less 
than four nor more than 10 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by & remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY, — You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


nquiry may be repeated. 
ome MUNN & CO., Inc. 








BUSINESS OPPORTUNITIES. 


CORRESPONDENCE with a reliable manufacturing 
concern, equipped to manufacture remote control switch, | 
is solicited. P.T. McNally, Mandan, North Dakota. | 


inquiry No. 8$918,—For manufacturers of “Wydt’s 
Electro-Catalytic Sparking Plag.” 





PATENTS FOR SALE. 


FOR SALE.—Patent No. 935,688. Mixing mechanism. 
A simple novel structure. Can be cheaply constructed. 
A household necessity Price moderate. Address 
Frank P. Lynch, McConnellsburg, Pa. 


Inquiry No. S9S87.—Wanted, the manufacturers of 
the Van Winkle Woods & Sons, and the Weber power 
meters. 


FOR SALE. 


FOR SALE.—Models and molds for everything in 
plaster. iron and bronze. Ceiling outfits. drophammers 
and dies. Acorn Works, Indianapolis, Ind. 


Inquiry Neo. 9014.—for manufacturers of ma- 
chinery, supplies, etc.. to equip a smail piant for the | 
manufacture of iridium-tipped gold nib making al 
fountain pens. 


HOUSE Wife’s Twentieth Century Delight. Article 
in hardware which can be manufactured for 10 cents. 
Its simple construction, magic operating features and 
sressing need will create a demand which will prove a 
fortune Will sell outright or be interested in_proposi- 
tions of manufacturing on royal basis. 8. R. Kelly, 
Wellington, Texas. 

uiry No. 9016.—Wanted. machinery necessary 
for an installation of a plant for retiring salt by a 
modifiaction of the Bessemer process. 











LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Smail and 
special lists compiled to order at various prices. Es- 
tlmates shouid be obtained in advance. Address 
Muon & Co., Inc., List Department, Box 773, New York. 

Inquiry No. 90°23.—Wanted, to buy silk machines 
from re-reeling, twisting, doubling, tothe final process 
of making it into clothes | 





| 





HELP WANTED. 
WANTED.—A high class superintendent on track re- 
vision work, raising and lowering grades. Only those 
with experience need apply. Experience, Box 773, N. ¥. 








Inquiry No. 9029. — Wanted, catalogues and alt | 
information on machinery for braiding straw inmanu- | 
ate. 


SITUATIONS WANTED. 
MACHINE SHOP FOREMAN, 25 years’ experience in 
U. 8. and foreign countries; 12 years as foreman; seeks 
similar position. First class references. For farther 
particulars address Foreman, Box 773, N. Y. 
Inquiry No. 9038,—Wanted, the address of tbe 
Chipman Electric Puritying Co. 


MISCELLANEOUS. 


CHEMICAL analysis, investigation and research work. 
Processes devised Correspondence invited. J. F. Dan- 
nican, Chemist, Milburn, N. J. 

Inquiry No. 9042.—Wanted the addressof Farney 
Safety Razor Co. 


SALE AND EXCHANGE. 


FOR SALE.—Engine lathe. Our regular $75.00 lathe 
complete, with a face plate, two centers, wrenches and 
a full set of change gears to cut all size threads. Price 
only #43.00. L. F. Grammes & Sons, Ailentown, Pa. 





Inquiry Ne. 9053.—Wanted, address of firms who 
instal! plants to manufacture nitrogen. 


A LIST OF 1,500 miming and consuiting engineers on 
cards. A very valuable list for circularizicg. ete | 
Address Munn & Co., lne., List Depart- | 

ment, Box 773, New Vork. | 


Inqiury No. 9055.— Wanted, address of parties in- 
terested in Log Cleaning Machines. 


Inquiry No. 9060.— Wanted to buy machinery to 
manufacture seed corn racks. F 


Inquiry No. 9066.—Wanted complete outfit for 
export for making rice-flakes and wheat-flakes. 


Inquiry No. 9073.—Wanted, machinery to manuv- 
acture cocoanut oil; also the crude material. 


Inquiry No. 9074. —Wanted, to buy old mode! lo- 
comotives or steamboats, such as were exhibited with 
nickel-in-the- slot attachments in ferry-houses, etc. 

Inquiry No. 9075.— Wanted, to buy smal) weather 


Vanes, such as can be used j 
. i 1 as ornaments on lightning 
tod tops. Aluminum preferred. 


intfauiry No. 9076.— Wanted. the address of parties 
“nada who could make a safet y razor. 


talhauiry No. 9077.—Wanted. the address of manu- 
«turers that make small articles of wood, such as 
checker boards, ete. 


retauiry No. 907%, —Wanted, the address of manu- 
ten Of sewer pipe, made of tiber and asphaltum, 
suitable for laboratory use. 


Inquiry No. 9080.—Ww 
No. 9080.—W anted the address of parties 
manufacturing paste-making machinery. 


Inquiry No. 90N3.— Wanted, the address of firms 


manufacturing smal a 
Gallons a day. x small beer brewing plants, from 75 to 100 


Inquiry No. 908 Ww 
hollow perforated cane. =a 00 ep ee 


panauiry No. 9086. Wanted, to buy a pine wood 





Inquiry No. 9090.—Wanted manufacturers of | 


Suspender and supporter: ies 
ters Ss nt adjust 
able bachelor buttons. re oa ’ | 


Inquiry No. 9092 y 
3 . f Wanted. the address of so 
firms who manufacture permanent lamp wicks. = | 
qanauiry No. 90914. Wanted address of The 
s ahaa Company, also Burkhart Aritho- 


Inquiry No. 9095 
t No. 9095.--Wanted, name and address of 
the manu 4cturer of the duplex revolving pencil sharp- 


e Inquiry No. 9096.— Wanted, the address of manu- 


‘act 

strength of spiral welded pipes, possessing great 
1 , 

mpulse ween 2; 2007 —Wanted, address of makers of 





Ing 
the manufacturers of the ozonizer 


Inquiry Ne. 9099.—Wanted, address of manufac- 
turers of machinery for making wire cables. 


Inquiry No. 9101.—Wanted, addresses of manu- 
facturers of a dip or magnetic needle, for exploring for 
iron ore. 


Inquiry No. 9104.—Wanted, addresses of manu- 
facturers under the name of A. O. Co. Standard. 


Inquiry No. 9107.—Wanted. addresses of manu- 
facturers of small emery files (pieces of emery in the 
shape of a file). 


Inquiry No. 9109.— Wanted addresses of the maou 
facturers of the Dion Desk Clock. 


Inquiry No. 9110.—Wanted to buy machinery for 
reducing old tin cans, 80 that they may become a source 
of revenue. 


Inquiry No. 9113,.— Wanted name and address of 
the manufacturers of the Russel! Patent Automatic 
nk Well. 


Inquiry No. 9114.—Wanted name and address of 
manufacturer of the Auto Lantern Globe. Fits all 
lanterns, 

Inquiry No. 9115.—Wanted a machine for making 
pen nibs, similar to Wm. Mitchell's G. & J. nibs and 
averly nibs. 


inquiry No. 9117.—Wanted names and addresses 
of tne manufacturers of pedometers. 


Inquiry No. 9118.—Wanted, a muffler for a gaso- 
line engine, built upon the principle of the Maxim 
silencer, recently brought out for use on rifles. 


Inquiry No, 9119.—Wanted, name ard address of 
the manufacturer of Zeglin bullet-proof cloth. 

Inquiry Neo, 9120.—Wanted, the address of the 
Ideal Fuel Feeder Co. 

Inquiry No. 91:21.—Wanted, manufacturers of cut 
stencils for fancy work, sofa pillows, etc., and oil colors 
and brusbes for same. 

Inquiry No. 9124.— Wanted, name and address of 
a company in Germany making a machine to manufac- 
ture a cement and asbestvus shing/e and building lumber. 

Inquiry No. 91:27.—Wanted, address of L. Der- 
migny, manufacturer of a family ice machine for $10.00 

Inquiry No. 9131.— Wanted, information as to how 
or where I could get a sample of tin ore. 

Inquiry No. 9132.—Wanted, manvfacturers of a 
gasoline traction engine with a hoisting attachment; in 


| other words, the machine will be used as a portable 
| stump puller to pull sassafras roots, used in making Oli 


of sassafras. 


Inquiry No. 9134.—Wanted, a smal! bydraulic 
motor, capable of giving about one horse power, with a 
water power of 35 ibs. per square inch. 


Inquiry No. 9135.—Wanted, name and address of 
manufacturers of the Parshall Compressed Air ice 
Machine. 


Inquiry No. 9136.—Wanted, the name and address 
of a skunk raising farm. 


Inquiry No. 9137.—Wanted, a device that will 
braid leather strips.for horse whips. 


Inquiry No. 9138.—Wanted, the address of manu- 
facturers of machines capabie of forming a number 
(12 or more) of Vg owe of paste about 36 mm. x32 mm. x 
6 mm., made of lead oxide and sulphuric acid, and 
placing them into a frame having a separate compart- 
ment for each piece, the space between each piece and 
the next being all round 4mm. The process could be 
somewhat similar to biscuit making. 


Inquiry Ne. 913%.—Wanted, the name and ad- 


| dress of some manufacfurer of a coffee mill run by 


water motor. 


Iequiry No. 9140. — Wanted, manufacturers of 
dise records for gramaphones that use a sapphire point 
instead of a steel needle. 
_ Inguiry Ne. 9142.—Wanted, an appliance used Ir 
ice chests to make ice fast longer 

Inquiry Ne. 9143.—Wanted, name and address o 
the manufacturers of an air matiress. 


Inquiry No. 9144.—Wanted, manufacturers of 
machinery for making soda water tubes, commonly 
known as straws, 


Inquiry No. 9145.—Wanted, to buy machinery to 
load blasting caps or detonators. 


Enqeiry No. 9146.—Wanted, address of firms en- 
gaged in die cast work. 


Inquiry No. 9147.—Wanted, manufacturers of 
machinery for making manilla rope and all kinds of 
ropes from tibre of century plants, such as maguey, 
agave, houiken, zazeviera or any such fibres. 


Inquiry Ne. 914S8S.—Wanted. manufacturers of 
machinery for weaving bags of fibre, also manufactur- 
ers of machinery for separating fibres as above men- 
tioned from their respective plants, 


Inquiry No. 9149.—Wanted, manovfacturers of 
eens for roasting coffee for small and large indus- 
ries. 


Inquiry No. 9150.—Wantea, manufacturers of ma- 
ners for the manufactuce of French heels tor ladies’ 
shoes. 


Inquiry No. 9151.—Wanted, manufacturers of 
cocoanut oil machinery. 


Inquiry No. 9152.—Wanted, the address of the 
Grabam Safety Lamp Filler and Ventilator. 








(Continued from page 384.) 


Motors, cut-off for fluid pressure, J. H. 
SE cap ciopenen . ° 

Mower, lawn, L. L. Lovett 

Muffler, J. J. Radell sewe : { 

Music or the like, apparatus for preparing 
matrix sheets for the reproduction of 
written, F. Dogilbert ase j 

Music playing mechanisms, controller mech 
anism for automatic, G. 8. Williams 

Music rack and cane, combined folding, L. 
D. Goughenour 

Musical instrument, automatic, J. E. Hagey 

Nest, hen's, A. Jessup oa : 

Nightgown, J. R. Jones 

Nozzle, exhaust or suction, A. T. Noe 

Nut for spindles, split adjusting, F. K. Rand 

Nut, spring, W. C. Schoelkopf 

Oil brazing burner, R. D. Conrad 

Oil engine, crude, J. M. Primm 

Oil refining apparatus, J. C. Fleming 

Ore, treating, Lockwood & Samuel 

Oven, portable baker's, C. E. Sears 

Oyster opener, A. F. W. Diamond 

Package holder, P. R. Parmley 

Package lining, F. 8S. Davis 

Packeting machine, E. T. Pollard 

Packing, J. Crane ol 

Packing, hollow shaft, Gray & Kenyon.. 

Padlock, C. D. Weeks .. TTT oT 

Padlock, F. Soley. . ion 

Paint, O. Marchand.......... « 

Paint or varnish remover, C. Ellis 

Panel board, L. C. Reed 

Paper bag, H. W. Stuart 

Paper bag holder, P. Joiner 

Paper box, J. G. Reber aie e06 

Paper box making appliance, G. N. Coryell 

Paper or like material, apparatus for sep 
arating shects of, F. W. Vickery : 

Paper receptacle, J. N. Davis.. ‘ 

Percolator, coffee, C. Fuller ......... 

Percolator pot, valved, J. W. Chapman 

Percussive apparatus, automatic, W. Mauss 

Phonographs, sound amplifier for, , B. 
| er Ve Saki , 956,235 

Photographic print dying apparatus, J. 0. 
ERR eo) A Se 

Piano touch regulator, Thompson & Bahr 

Pianos and the like 
Palmer, sa4oen 

Pianoforte, C. Vincent eee cash deel 

Picture films, magazine for. G. W. Ryder. 9 

Picture hanger, J. A. Darden 




















€ 
. 956,448 
attachment for, A. D. 
° aes . 956,502 








uiry No. 9098.—Wanted, name and address of | 
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POLAR WATER STILLS 
ALL CAPACITIES 
For Colleges, Clubs, Hospitals, Hotels, Laboratories, 
factories, bottlers or the home; wherever chemically- 
pure and palatable water is essential or desired, 
Automatic, economical and dependable apparatus. 
Send for Bulletin 





POLAR ICE MACHINE COMPANY 
_83 Jackson Boulevard, Chicago 


CRESCENT WOOD WORKING — 
MACHINERY 


Satisfies Particular Users 
Band Saws, Saw Tables, 
Jointers, Shapers, Borers, 
Swin aws, Disk Grind- 

ers, ane: Planer and 
Matcher, Band Saw Blades. 
We want you to have our catalog. 
Send for it today. 
THE CRESCENT MACHINE CO. 
230 Main St. Leetonia, Ohio, U. 8. A. 
“In a class by itself.'’ 
“ Superior to all others.” 
“ A most wonderful car.” 
CHAS. 8 DUR YEA, Reading, Pa. 














Manufacturer ot Patented Articles, Models, Tools, Dies, 
Jigs, Special Machinery, Experimental Devices, Novelties, etc. 
CHAS. E. DRESSLER, 882-890 24 Ave., New York 


HOEFT & COMPANY 


Die Makers, Model Makers, Machinery Builders, Panch Preaes 
ight and Heavy Stampings. 141 Michigan St., Chicago, Lil., U.s 











Automobile 


Inventors 


needing financial assistance to patent and manu- 
facture motor cars or automobile parts should 
| write at once 


to 
DRAWER E, MARINE CITY, MICH. 


LUFKIN 


TAPES AND RULES 
ARE THE BEST. 

Yor sale everywhere. Send tur 
Catalog No. 16. 
LUFKIN RULE Co. 
Saginaw, Mich., U.S.A. 
New York and London. 

















CLL ES, Nt 








PATENT NOVELTIES, dies a 
made by Louis L. Loeb, 8. W. Aw Aver cat Wee 
St., New York. Correspondence solicited. 


GEER MOTORCYCLES 


5-H. P. 2-cylinder GREEN EGG, - $225.00 
4-H. P. BLUEBIRD, - - - ; 

2)4-H. P. GEER Model 4, 150.00 

Used Motor-Cycies, - - 40.00 

We have the largest line of new 

and used Motorcycles in the country 


= : 
GS, 

. “ at the lowest prices. Every machine 

naranteed. a Motors and castings for airships. 


Repairs a specialty. 
Motors for railway velocipedes. Send for catalogue. 


HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 


















Gas, Gasoline and 


Oil Engines 


Including Producer Gas Plants 
By GARDNER D. HISCOX, M.E. 


Eighteenth Edition, Revised, Enlarged and Reset. 
Size 6'4 x 9% inches. 476 es. 2 
Price $2.50 postpaid 


HIS new revised and enlarged edition is a com- 
plete, comprehensive and thoroughly up-to- 
date work, treating fully on the construction, 
installation, operation and maintenance of 

gas, gasoline, kerosene and crude petroleum engines. 

It treats on the theory of gas, gasoline and oil 
engines as designed and manufactured in the 
United States, for stationary, marine and vehicle 
power, together with their care and running. 

tlectric ignition by induction coil and ju mp spark 
are fully explained and illustrated. Valuable in- 
formation on the testing for economy and power, 
and the erection of power plants is also included. 
The special information on producer and suction 
gases cannot fail to prove of value to all interested 
in the generation of producer gas and its utilization 
in gas engines, A list of the leading gas and oil 
engine manufacturers in the United States and 
Canada, with their addresses, is included, as well as 
a list of United States patents issued on gas, gaso- 
or oil engines and their adjuncts from 1875 
o date, 


MUNN & CO., Inc., Publishers 
361 Broadway, New York 


illustrations 





| 50c Per Pair 
for Pure Silk 








| 











HY WEAR 
hose made 


of cotton lisle or Hose 


coarse yarns when you can buy 
genuine silk half-hose at 50c. 


Phoenix 
Pure Silk Hose 


are genuine silkk— every thread is guaranteed 
to be the purest cocoon silk heel, toe, top and 
body. The heels and toes are reinforced by our 
exclusive Duo-Weve process imparting remerk- 
able wearing qualities. 


Phoenix Silk Half-Hose are seamless. They are 
the first genuine cocoon silk half-hose to sell at 
50c. The purchase of the silk output of several 
mills enables us to reduce manufacturing cost. 


The exquisite, light, soft, lustrous texture of 
Phoenix Silk Hose is a decided contrast with 
the hard, coarse, common hose of mixed yarns 
that sell at the same price. 


Phoenix Silkk Hose are not mercerized cotton, 
or silk and cotton mixed, but every pair is guar- 
anteed pure silk throughout. 


Ask your dealer first for Phoenix Hose, 
but, if not easily obtainable, we will fill your 
order direct and give you an absolute’ guarantee 
that every thread of these socks is pure silk, or 
money refunded. 


A trial will convince you of the excellent wear. 
ing qualities of Phoenix Silkk Hose. You will 
never go back to common hose when you can 
get pure silk ones like the Phoenix for 50c a pair 


Can be had in the following colors: black, tan, 
maroon, green, grey, taupe, burgundy, navy and 
helio. Six pairs, plain or assorted colors, in 
handsome box, prepaid $3.00, or 50c per pair 
—sold with a positive guarantee for wear. If not 
as represented money will be refunded. State 
size-and color wanted. 


Phoenix Pure Silk Knitted Neck- 
ties to match hose, 50c each, 


ll Silk, Pure Silk 
oan Nothing But Silk 






>. sacar UW nst ti ViJ Ate 
Phoenix Kner W OFrKy 
256 Broadway Milwaukee, Wis. 


You'll want Phoenix Mufflers next Fali 





Corliss Engines, Brewers 
yttlers’ Machinery. THE VILTER 


and 
MFG. CO., 898 Clinton St., Milwaukee, Wis 


MODELS EXPERIMENTAL WORK. 


nventions deveivped. Special Machivery. 
E. V. BAILLARD CO.. 24 Frankiort Street. New Yor) 


CONSULTING ENGINEER, 
ERNEST L. RANSOME 
Reinforced Concrete 
ll Broadway, New York 
Expert Manufacturers 


RUBBER. Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’kiya, N.Y. 


SOUTHERN STAMPING & MFG. 60. 


anufacturers of special and patented articles. 
R. 8., Nashville, Tenn. 














NOVELTIES & PATENTED ARTICLES 


M f 
E.KONIGSLI A NG-& w 














BARKER MOTORS 


"“Imitated, but Not Equalled™ 
Fine mechanical features. 
Honest power ratings. 
Reasonable prices. 


Manutactured by 
Cc. L. BARKER, 
Norwalk, - - - Conn. 











FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in, to 1-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadie. 

Send for Lathe Catalog. 
W.F.& JNO, BARNES CQ. 

Established 147%, 
1999 Ruby St., Rockrons, Ina 





JAGER Marine 
4-Cycle Engines 


Skilifully designed and weil 
mit. Single lever contrai, com 
bining automatic carburettor 
with spark advance. 
wide speed range and reliability 
under wost trying conditions 
Sizes $to@ h. p. send for catalog. 


CHAS }j. JAGER CO. 
281 Franklin, cor. Batterymarch St 
Boston, Mass. 










catalog today—tells +1! about how these digh grdde 
motors are built In the largest plant in the world derted 
iy to the fe ft cyele motors. 


GRAY MOTOR CO., 11 LEIS ST., DETROIT, MICH. 
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: eneriment I t mactl Ss, light hield for moving, 
J J l’inh os . 056,166 
of I ! nh ar rdina ! Picture for nailing, R. B 
Min 6,12 
table f on 1 fo g rolling Piling, sheet, R. B. Wood. 








distt l roll round and 
round unt tu g n t them 
x I ar I iry ) 
dilat on ft rtar of this ¢d 
les a h egg being laid | 
on na led of perpendicula 
rock : , I tl I iliar 
ferm—be pt tated into the sea upon 
the igl iovement ol the arent 
bird As it 1 careful observers have 
tated that alt gl the 1 int 
coming ind ga £ among the a 
a onstant rotation on the part of the 
CRE not one of the latter is dislodged. | 
The i? ul mouth parts of insects 
typify in iny ways the devices and in-| 
tion f mar The sting of a bee or | 
t ‘ mig! ell have been taken as 
L 8 mma the modert hypodermi« 
ingze: so. too. might the elaborate ar 
rangemen of blad and saws by mean 
‘ tl female mosquito make 
and enlarges her puncture The instru 
" f d gether and working in 
unison, f 1 a tube through which the 
nsec wks the blood from her victim] 
1 incidental! inoculates him with | 
malarial fever The several parts of this 
in ent a shown modeled on a| 
greatly magnified cal i the accom 
pany it yhotograph. The fact that the 
sharp blads tools and saw lie within 
i shea not actually in use is of 
pe al inte rest, for h rein we see typi 
fled the eath or scabbard by means of 
the keenness of | 
apons. A still 
ff the hypodermik 
v1 y the fa poisonou nake 
When the reptil I its stroke, th 
base of the fang driven iinst a resel 
voir with the result that the liquid json 
is di n through the tubular fang and 


forced into the wound. Even in the case 


of large snakes, these deadly weapons 
ire surprising lender and delicate, so 
that the wounds made by them would 
be qui inconsiderable were it not for 


the fact that a deadly liquid is injected 
as is the case with the hypode1 


| 


The ur many natural devices by 
mean f- which plants and animals 
travel through the air, and mankind is at 
present engaged in a close study of these 


with a view to perfecting his own air 


hips and flying machines. The crea-| 
tures whose appearance and habits re 
semble balloons most closely are the oO 
called giot fishes of tropical sea For 
he mo art their bodies are covered 
wit! ong spines, or at least with hard 
plat t the strangest characteristl 


of these ocean dwellers is their power of 


| 
air, when the 
globe-lik« 
erected, furnishing a 


When so 


gullet with 


dilating the 


| 
body swells out into a form, | 


spines are 


and the 


formidable protection inflated 


globe fish are unable to swim They 
drift about upon the surface witl the 
undersid turned upward, and skim 


impelled by the passing 


doubted that 


over the wa 


breeze I annot be this 


singular habit, reminiscent of the bal 


loon, is beneficial to these fish in that 
it enables them to escape the onslaught 
of sharks and allied carnivorous crea 


ture of the deep 
In conclusion, we may glance for a 
moment at Natur own electric batter 
examples of the 


jes two remarkable 


ipacity of animal tructure to produce 


o to speak, and to 


‘ re t 

discharg t at ill toth these crea 
ures a { one belonging to the eel 
tribe he other ing species of ray 
knowr " ! rpedo fish 4 1 matter 
of fa vedo ra belong to several 
pe ich are met w t Atlan 





























Fournier’s machine just before a flight at Brighton Beach 


The Price Was the Last 
Thing Fixed 


On none of the ten beautiful models of the Warner 
Auto-Meter was a price considered when it was first 
designed and built. 

We simply set ourselves to build a mechanically 
ind artistically perfect instrument of that particular 
type. Then, and not till then, we figured the cost 
and fixed a price as low as possible for the value given. 

That is why the Warner Auto-Meter is universally 
recognized as the one absolutely and always depend- 
able and satisfactory instrument—-“‘ The Aristocrat of 
Speed Indicators.” No other instrument is 
ered in important tests or races. 


consid- 


Before you buy a speed indicator be sure to call or 
send for our interesting booklet. 


WARNER INSTRUMENT COMPANY 
875 Wheeler Avenue, Beloit, Wis. 





6 Edgewood Ave.; Boston, 925 Boyiston St.; Buffa 720 Main St.; 
" “ c sto W 





N s St.; Kansas ¢ 613 Grand A Los A s, 748 S e St: N 
- Van Ness Ave 





A Hoe-Safety ? 


Our Risk. 


A real razor with all 
the advantages of a Safety- 
Guard and Interchangeable Blades. 


It doesn’t cut you—nor does it scrape or 
“pull.” It shaves with the Correct Diagonal 
Stroke—that is the 


_ [urHam) -Jurcexp 
RAZOR 


Complete Silver-plated sets consisting of Razor, 
stropping attachment and 6 double-edge hollow- 
ground blades of finest tempered steel, in handsome 
Leather-covered case, $5.00. In Pigskin case, $6.00. 
Gold-plated sets in Pigskin cases, $7.50. 

Outfits (Silver-plated) as above in Kits of Pigskin, 
shown at left, and in Red, Blue, Green, Purple or Black 
Morocco, $5.00. 

The “Hold-All,” the most compact shaving outfit ever de- 
vised, consisting of Razor outfit, shaving stick, and collaps- 
ible rubber-set brush of finest badger, in Pigskin, and Red 
or Green Morocco cases, $8.00. Extra blades, 6 for 50 cents, 
Highly ornamental for the dressing table 
most convenient for the traveling bag. 








Illustrated Booklet on request < 


DURHAM DUPLEX RAZOR CO. 
111 Fifth Avenue 


New York _ = 


al 


Free 

Trial Offer 

We will send complete 

outfit (except the Hold- All) 

to any address, upon receipt of price. 
If not entirely satisfactory return within 
30 days and we will refund your money. 
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A Safety-Razor? 
Yes Sir! |: 


No Sir! 
Satisfactory? 
Prove It At 





Pipe. 






Pipe Core AD. cece eees 

Dips steam, E. C. Colsor 

L’ipe power, ¢ A. Comp 
t 


automatic connector for train ’ 
sSeahm coes 
Piston, cylinder, | W I'l 

















Planetary transmiss mechanism, C. FLW 
Tabler 
Plaster compositio ‘ Ellis 
I ¥, ditching, D. Dahlstrom 
Plow slide G L. Sehr «le 
Plunger evator, F. C. Furlew 
Plunger jua r \ M. ¢ 
Pneumatic cleaner, | A. Laug 
I’ mat lrill, S \ I 
Pole ipparatas for | gx wood J 
lr. Loga 
Portable yn 
Portable 
Potato ¢ 
& Me 
Poultry 
1D 
Presses 
hing 
ti 
Presser 
Pre 
l’rinting 
Printing 
Printing 
Har 
Printing 
Dr 
I ting 
M 
Printing purposes, cliche and other irface 
for, M. Sandmann... 
Profiling machine, M. F. Smith 
Pulley, H. J. Gilbert 
Pulley, W. H. F. Raifsnyder 
Pulley, rope. G. G. Donalds 
Pulp fibers from pigments, siz f “al 1nd 
other impurities apparatus f it 
W Petsehe 
from pigment ize, fi £. anid 
! ties separating I Ww 





rizing mill) A. J. Sackett 
Pump, E. Garstenber 
Pump, oil, E. Woerner 





;Saw handle 











} Saw set, W. H. Swainstor 
| Saw set, crosseut, FL W. PP. Rajala 
Sawing machine, portabl J. Vi. Longstreet 
Seaffold, portable, F Nowodworsk 
} S« ile Weighing A. W Epright 
| Se I Ss door re 
IScreen, H. W. & W. W. Watson 
si ! ( & W. ¢ Marsh 
Screw t outlet, lead tlked. J. Dougla 
Seal I A A. d A. de Castr 
Sealing machine for pasteboard cartons. bet 
tom flap, I B. Martir 
Sealing machine tubs A. Ed 
: i rr ring devi I J 
| I’. Bossart 
J. Danenmark 
Sewing machine hemstitel M. Hen 
| Sewing machine, sho« J. Nash 
} Sewing machine E. Bear 
Sewing table , lers, G. M. Gaitl 
Shad iijuster L. P. Harr 
Shade orpament ight, comb wil 
(low, M. A, Sapp 
Shaft holder, vehicle, Oller & Hill 
Sharpener, scraper, J. EB. illstron 
Sharpening, clamping device for holding cut 
ter bars for A. B. Donaldson 
Sheet n X.eM. Kamensteir 
Sl 1, chafing. B. Hall 
s s hatch, J. R. Oldham 








ealk attachment A Roth Ir 
fastener, H. Zimmermar 
Shuttle, J. C. Sergesor 
Shuttle holder, T. Moone 

gn, Schaefer & Nance 


iliuminater, R. F. Vennet 


fire ilarm system watch 
M. Willis 
electromagnetic waves, R. A 
stem, automatic electrical, H 


m, select 
*lunkett 
Skeleton post or tower, E. E. Newman 
Slicer, meat, A. W. Johnson 

Slicing mechanism, J. F. Kohler 


ive, M. W. Zabel 






Smoke beli support, H. F. Meehling 
Sod line cutting device A. E. Heyman 
Soldering iron, L. S. Frost 


Sound r iz and machine 

Cc. E. 
Spanner wrench, G 
Speed device 


reproducing 





Amborn 

variable, B. D. Steve 
Spinning or twisting machines, thread b 
for, FE. Whittum 
» socket, C. E 
Spool, J. D. Chaffee 


ns 


Brown 


Spraying apparatus. W. RB. Inglis 

Square holes, device for forming, ¢ \ 
Brown 

Stanchion, cattle, A. H. Race 


Station indicator, A. G. Anderson 

Station indicator and advertising device, ¢ 
H. Hopkins 

Steam boiler, Lord & Jones.. 


(Concluded on page Js7.) 
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155 062 
190,465 
OATS 


956 516 
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( luded from page 386.) (Concluded from page 386.) 
" " rorranes ¢ ian Oceans. Stencil cutting machine, A. Langsdon 055,972 
tic, Mediterranean and India Absolutely Guaranteed Storage cas au exhibition device, con 
broad. smooth body has a rounded bined, E eb 
The ! ; ot i ft tl head e Stove grate, Fis 4 & Wightman 
t ul z side 0O 1€ Ce / Stove, reflector, J, T. Reznor 
outline and on each § $ 
there 1 an ele¢ tric organ capable of gZiv- e @ClD S/2 Va vena vee = —_ yew 4 . pee 
; aanl -o The acco yanvin Swinging chair, child's, H. C, Benner 
ing ¢ le rl shocks. The RCCOMPR & Switch attachment, electric, H. C. Robimsor 
jlustration shows one of these fish Switch block, T. EB. Murray 


ted to show the seat of its electric 





of the IVER JOHNSON sitis sepicdtt tect I bic 


Gamecsee i Switching device, Leich & Pedersen A877 
\ . On the left, the nerves supplying . . Table. See Drawing table. 
ig Truss Bridge Bicycle t hes » Rallam... 2s0en 
are issecte ¢ f > pris- able and chair, combined, D. E. Ballam 0,024 
the organ ar dissected away. The pri 8 y Table attachment for furniture A. Hof 


matic areas on the surface of the organ 
the vertical columns of electrical 
may be 500,000 in 


takes up all the vibrations and shocks which tire the arms and ee. SS sia 
back so quickly. Yet owing to the method by which the | Taixing acaublan taal Sa, 2. Ee 
rebound of the spring is controlled, when you strike a rut, oe ym safety i 3 Cudah 

there is no annoying bouncing up and down characteristic of 


ter and merry-go-round, M. Miyver 
the usual spring fork. The Spring Fork reduces wear on qiitione and 







indicate 
plates, of which there 
ach organ. The arrangement of these 
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Just a “Twist of the Wrist” Starts or Stops the Machine! 
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Buy Direct—Save Money —We Pay Freight LIQUID PISTOL 


Our monthly instaliment plan of selling direct saves you all the dealer’s protit 
and bis excessive charges for installation and repair You can save at least | !!! step the most vicious dog (or 
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